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1.0 DECLARATION OF THE RECORD OF DECISION 
 
 
1.1 OPERABLE UNIT NAME AND LOCATION 
 
 Tooele Army Depot (TEAD), Tooele, Utah 
 Operable Unit (OU) 8 
 
1.2 STATEMENT OF BASIS AND PURPOSE 
 
 This Record of Decision (ROD) presents the selected alternatives for solid waste 
management units (SWMUs) 6, 8, 13, 22, and 36 located within OU 8 at TEAD, Tooele, 
Utah.  These remedial actions were chosen in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by 
the Superfund Amendments and Reauthorization Act (SARA), and – to the extent 
practicable – the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP).  This decision document is based on information contained in the Administrative 
Record for this OU (see Section 2.3). 
 
 The U.S. Environmental Protection Agency (EPA), the U.S. Army, and the State 
of Utah concur with the selected alternatives. 
 
1.3 ASSESSMENT OF OPERABLE UNITS 
 
 The response actions selected in this ROD are necessary to protect the public 
health or welfare or the environment from actual or threatened releases of hazardous 
substances into the environment. 
 
1.4 DESCRIPTION OF SELECTED ALTERNATIVES 
 
 This ROD addresses OU 8, which contains five SWMUs.  The ROD for OU 4 
documenting the selected alternatives (two sites located on excess BRAC property) was 
signed in January 2003.  The RODs documenting the selected alternatives at OUs 5, 6, 7, 
and 10 (a total of six SWMUs) were signed in September 1994.  A future ROD will 
document alternatives for OU 9, which contains SWMUs 7, 23, 35, and 40.  OUs 1, 2, 
and 3 have not been used to identify groups of hazardous waste sites for remedial action 
up to this time, but were set aside for sites that might be identified in the future. 
 
 The selected alternatives for OU 8 are intended to ensure protection of public 
health and the environment from contaminants that are present in soil.  The selected 
alternatives will comply with groundwater protection requirements at SWMUs where 
residual contaminants remain. 
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 The following remedial actions address the principal threats at OU 8: 
 
 • Institutional controls at SWMUs 13, 22, and 36. 
 
 • Excavation and solidification/stabilization of contaminated soil and the 

application of institutional controls at SWMUs 6 and 8. 
 
Sections 1.4.1 and 1.4.2 outline the major components of the selected remedial actions. 
 
1.4.1 Institutional Controls 
 
 The OU 8 institutional controls include land use controls (LUCs) that will be 
implemented and maintained by the Army. 
 
 Objectives of the OU 8 LUCs are to – 1) Prevent residential use of the SWMU 
and 2) Prevent off-site transportation of soil from the SWMU.  The OU 8 Remedial 
Design (RD) Plan for Institutional Controls summarizes the land use control objectives 
and mechanisms that will be used to minimize future violations of land use controls at 
OU 8.  The land use controls shall be maintained on all land within the boundaries of 
SWMUs as shown in Appendix A of the OU 8 RD Plan. 
 
 The Army shall implement, maintain, monitor, report on, and enforce the land use 
controls according to the OU 8 RD Plan.   Land Use Controls shall be maintained until 
the concentrations of hazardous substances in the SWMUs have been reduced to levels 
that allow for unlimited exposure and unrestricted use.  If the Army, EPA, and UDEQ 
conclude that a SWMU is subsequently remediated to unrestricted use, LUCs will be 
removed by revising the OU 8 RD Plan and relevant mechanisms.  
 
1.4.2 Excavation and Solidification/Stabilization 
 
 This alternative includes excavation and screening of contaminated soil, 
solidification/stabilization of that soil, backfilling the excavation with the clean soil, and 
placing the stabilized material in a corrective action management unit (CAMU).  A 
CAMU is an area which is used for managing remediation wastes.  In addition, LUCs are 
applied to prevent residential use of the SWMU and off-site transportation of soil from 
the SWMU.  These LUCs are to be incorporated into RD Plan for OU8.  Furthermore, 
U.S. Army regulations direct that all revisions to the land use plan be evaluated with 
regard to potential effects on human health and the environment, unauthorized future use 
(i.e., residential), or transfer under the Base Realignment and Closure (BRAC) Program. 
 
 In the solidification/stabilization process, cement is used to solidify and stabilize 
the homogenized soil.  Treatment must be protective of groundwater.  The stabilized soil 
is placed in the designated CAMU in accordance with Utah Administrative Code (UAC) 
R315-8-21, Use of Corrective Action Management Units.  A CAMU is being designated 
as part of the Sanitary Landfill/Pesticide Disposal Area (SWMU 12/15), which is a 
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Known Releases SWMU.  At SWMU 12/15, the currently proposed corrective action is a 
cover, groundwater monitoring, and land use controls.  As part of the solidification/ 
stabilization remediation for SWMUs 6 and 8, a soil cover will be placed over the 
solidified material in the CAMU.  Figures 2-2 and 2-2a show the proposed location of the 
CAMU. 
 
 The objective of solidification/stabilization is to treat the contaminated soil to 
below applicable regulatory levels.  Treatability testing is required to evaluate the 
effectiveness of the technology and to obtain optimum design criteria.  Confirmation 
sampling verifies the stabilization of the soil.  A small amount of clean soil from an on-
post borrow area is backfilled into excavated areas as needed, and the site is graded and 
revegetated to its original condition. 
 
1.5 STATUTORY DETERMINATIONS 
 
 These selected alternatives are protective of human health and the environment, 
comply with legally applicable or relevant and appropriate Federal and State 
requirements, and are cost-effective.  The remedies selected for SWMUs 6 and 8 use 
permanent solutions and treatment (or resource recovery) technologies to the maximum 
extent practicable.  Furthermore, they satisfy the statutory preference for remedies that 
use treatment to reduce toxicity, mobility, or volume.  The remedies for SWMUs 13, 22, 
and 36 require LUCs to prevent future residential use and off-site transportation of soil.  
 
 Potentially harmful substances may remain onsite at concentrations above 
unrestricted land use standards.  For this reason, a CERCLA 121(c) review will be 
conducted within 5 years of commencement of the selected remedial action and repeated 
every 5 years to ensure that the alternative continues to provide adequate protection of 
human health and the environment. 
 
 Each of the alternatives outlined above is protective of human health and the 
environment, complies with legally applicable or relevant and appropriate Federal and 
State requirements, and is cost-effective. 
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2.0 DECISION SUMMARY 
 
 
2.1 SITE NAME, LOCATION, AND DESCRIPTION 
 
 TEAD is located in Tooele Valley, Tooele County, Utah, immediately west of the 
City of Tooele (population 13,887 (1990 census)) and approximately 35 miles southwest 
of Salt Lake City (Figure 2-1).  The installation covers 23,473 acres; 1,700 acres (from an 
original 25,173) were transferred to the Tooele City Redevelopment Agency in December 
1998 under the Base Realignment and Closure (BRAC) Program.  The surrounding area 
is largely undeveloped, with the exception of Tooele, Grantsville (popula tion 4,500, north 
of TEAD), and Stockton (population 400, south of TEAD).  As a result of past operations 
at TEAD and environmental investigations since the late 1970s, 57 known or suspected 
waste and spill sites have been identified.  These sites are refe rred to as SWMUs. 
 
 A Federal Facility Agreement (FFA) between the U.S. Army, EPA Region 8, and 
the Utah Department of Environmental Quality (UDEQ) designated 17 of the 57 SWMUs 
to be investigated under CERCLA.  These 17 SWMUs were grouped into OUs 4 through 
10.  This document addresses OU 8, which contains five of the SWMUs. 
 
 OU 8 is located in the southern and western parts of TEAD.  It includes five 
SWMUs: 
 
 • Old Burn Area (SWMU 6) 
 • Small Arms Firing Range (SWMU 8) 
 • Tire Disposal Area (SWMU 13) 
 • Building 1303 Washout Pond (SWMU 22) 
 • Old Burn Staging Area (SWMU 36). 
 
 A portion of TEAD; including the Administration Area and Maintenance Area, 
was transferred as part of the BRAC program in December 1998.  These areas are 
converted from military to industrial use.  These five SWMUs are not located in the 
BRAC parcel, and will continue to be used for military purposes.  Figure 2-2 shows the 
locations of SWMUs at OU 8. 
 
2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 
 As a result of past activities at the installation, TEAD was included in the U.S. 
Army’s Installation Restoration Program (IRP) in 1978.  The first component of that 
program was an Installation Assessment (USATHAMA, 1979), which identified a 
number of known or suspected waste and spill sites and recommended further 
investigations. 
 
 In 1984, TEAD was nominated for inclusion on the National Priorities List (NPL) 
because of the identified hazardous substances at some of the sites, primarily 
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groundwater contamination at the Industrial Waste Lagoon (IWL; SWMU 2).  However, 
TEAD was not placed on the NPL until October 1990.  In the interim, the U.S. District 
Court for the State of Utah issued a consent decree to TEAD for the groundwater 
contamination at SWMU 2.  As part of being placed on the NPL, an FFA was entered 
into between the U.S. Army, EPA Region 8, and UDEQ in January 1991.  The FFA 
addresses 17 SWMUs under CERCLA.   
 
 Also in January 1991, TEAD was issued a Resource Conservation and Recovery 
Act (RCRA) Post Closure Permit for the IWL (SWMU 2), which included a Corrective 
Action Permit (CAP) that required action at 29 SWMUs.  Eleven more SWMUs have 
since been added to the RCRA CAP, which is regulated by UDEQ. 
 
 Since the initial Installation Assessment of TEAD (USATHAMA, 1979), a 
number of environmental investigations have been performed (and are ongoing) under 
CERCLA or RCRA.  These additional investigations have identified 57 sites, including 
the 17 CERCLA sites, which were grouped into seven OUs numbered 4 through 10 (OUs 
1, 2, and 3 were set aside but not designated, and have never been used). OUs 5, 6, 7, and 
10 have gone through the complete CERCLA Remedial Investigation/Feasibility Study 
(RI/FS) process, and a ROD has been signed.  The three remaining OUs (4, 8, and 9) 
were addressed in the initial RI (Rust E&I, 1997a); however, they required additional 
data collection and were separated from the RI/FS process from OUs 5, 6, 7, and 10.  
OUs 4 and 8 were investigated further in the Feasibility Study (FS) Report (Dames & 
Moore, 1999).  OU 9 will be addressed in a separate FS.  OU 9 contains three SWMUs; 
two are believed to contain unexploded ordnance (UXO).  OU 9 is on a delayed program 
schedule until additional sampling is completed. 
 
 Section 120 of CERCLA provides guidelines for the remediation of hazardous 
substances released from Federal facilities.  Environmental studies and remediation 
activities conducted at TEAD are governed by CERCLA under the review and approval 
of EPA Region 8 and the State of Utah (Division of Environmental Response and 
Remediation).  The FFA specifies the responsibilities of each agency for the study and 
cleanup of waste sites at TEAD.  It also includes a schedule for the completion of each 
major phase of the CERCLA process. 
 
2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION 
 
 A Community Relations Plan for TEAD remedial action was completed on 
February 1, 1992.  The plan development began in 1988 and included interviews with 24 
individuals from the TEAD labor force and the local community.  The Community 
Relations Plan is currently undergoing revision.  Additional community interviews will 
be conducted to update the database.  Technical Review committee meetings, which are 
open to the public, have been held locally every 3 months since February 1988 to discuss 
specific progress and planned cleanup activities.  Currently the Restoration Advisory 
Board (RAB) and the technical review committee meetings are held together.  
Presentations and site tours are conducted upon request. 
 





Sarah Gettier
2-4



Sarah Gettier
2-5



 

ROD 
OU 8-TEAD 

2-6 

 The Revised Final Remedial Investigation Report for Operable Units 4, 8, and 9 
was released to the public on February 1997.  The Revised Final Feasibility Study Report 
for Operable Units 4 and 8 was released to the public on December 20, 1999.  The 
Proposed Plan for Operable Units 4 and 8 was released to the public on January 14, 
2000.  These documents are available in the Administrative Record and in information 
repositories maintained in the Public Affairs Office at TEAD, the Tooele Public Library, 
the Grantsville Public Library, and the Marriott Library at the University of Utah.  The 
notice of availability of these documents was published in the Deseret News and in the 
Transcript Bulletin on January 11 and 18, 2000.  A public comment period on the 
Proposed Plan was held from January 14, through February 14, 2000.  In addition, a 
public meeting was held on February 1, 2000, at the Tooele County Courthouse.  At this 
meeting, representatives from TEAD, EPA, and UDEQ answered questions about the 
sites and remedial alternatives. The public meeting for OUs 4 and 8 were combined.  The 
ROD for OUs 4 and 8 were previously bound in a single volume, but for administrative 
purposes only, the RODs were bound separately for signature.  No substantive changes 
were made to the text when separated.  The Responsiveness Summary, which is part of 
this ROD, includes responses to the comments received during this period. 
 
2.4 SCOPE OF ACTIVITIES AND ROLE OF OPERABLE UNIT 8 
 
 OU 8 consists of SWMUs 6, 8, 13, 22, and 36.   
 
 Active remediation is required only at the following SWMUs: 
 
 • Old Burn Area (SWMU 6) for lead and 2,4-dinitrotoluene (2,4-DNT) in soil. 
 • Small Arms Firing Range (SWMU 8) for lead in soil. 
 
Remediation at OU 8 represents the final response action for these sites and addresses a 
low-level threat through the removal and treatment of contaminated soil. 
 
2.5 SITE CHARACTERISTICS 
 
2.5.1 SWMU 6 
 
 The Old Burn Area consists of gently sloping, grassy area with bermed revetment 
in the eastern portion of the SWMU.  Four natural surface drainages run off the north side 
of SWMU 6, where they are intercepted by a manmade drainage ditch.  The approximate 
area of SWMU 6 is 70.1 acres. 
 
 The Old Burn Area (Figure 2-3) was used for testing munitions and for burning 
boxes and wooden crates on the ground surface and in shallow trenches.  These activities 
were discontinued in the 1970s.  Although the trenches still contain metal debris, spent or 
destroyed munitions, they have been filled, graded, and revegetated. UXO personnel 
were present during the field investigations conducted to determine whether 
contamination exists as a result of the SWMUs previous activities.  No UXO were found.
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 Low levels of metals and explosives were detected in soil samples collected from 
soil borings and test pits at SWMU 6.  Lead was identified in a small area near one of the 
berms.  The explosive 2,4-dinitrotoluene (2,4-DNT) was located in the drainage ditch that 
collects runoff from the site.  Both lead and 2,4-DNT were identified as  industrial COCs. 
 
2.5.2 SWMU 8 
 
 The Small Arms Firing Range (Figure 2-4) was used through 1994 for weapons 
training by the National Guard, U.S. Army Reserve, U.S. Navy, and TEAD military 
personnel.  The range contains 20 firing stations, with targets located at 25, 50, 100, and 
200 meters from these stations.  Bermed areas just in front of and behind the further most 
set of targets were used to stop the fired rounds.  The approximate area of SWMU 8 is 
18.9 acres. 
 
 Soil samples were collected from the earthen berms down range of the firing 
stations to determine whether contamination exists as a result of the fired ammunition.  
Several metals were identified in soil samples collected from the bermed areas.  Only 
lead was identified as an  Industrial COC at SWMU 8. 
 
2.5.3 SWMU 13 
 
 The Tire Disposal Area (Figure 2-5) is an 11-acre pit that was used for the 
disposal of vehicle tires from 1965 to 1993.  The tires were removed in 1995.   
 
 Soil samples were collected to determine whether contamination exists as a result 
from the tire disposal operation.  Chloromethane was the only chemical detected in 
surface soil at SWMU 13; however, it is not an industrial COC. 
 
2.5.4 SWMU 22 
 
 The Building 1303 Washout Pond (Figure 2-6) is a shallow depression which 
received washwater from Building 1303, where high explosive bombs and projectiles 
were dismantled and shell casings were washed for subsequent reuse or disposal.  The 
washwater – which likely contained explosives – drained from the building, crossed a 
concrete pad, entered an unlined ditch, and flowed to the ponding area.  Soil samples 
were collected to determine whether contamination exists as a result of the washwater 
discharge from Building 1303.  The approximate area of SWMU 22 is 0.7 acres. 
 
 During initial investigations, metals and explosives were detected in shallow soil 
samples collected from the unlined ditch and from the small ponding area.  The 
explosives 2,4,6-trinitrotoluene (2,4,6-TNT) and cyclotrimethylene trinitramine (RDX) 
were located in one hot spot. 
 
 The Army Corps of Engineers (USACE), Sacramento District removed 
explosives-stained soil from the washout pond in February 1998.  The pond was 
excavated to a depth of 2 feet.  In addition, one portion of the pond (approximately 30 
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square feet (ft2)) was excavated to a depth of 12 feet below ground surface (bgs).  Soil 
was excavated and transported to an off-post TSDF for disposal by incineration.  
Analytical results of confirmation samples from the base of the excavation indicated 
concentrations below Depot worker COC levels at the site. 
 
2.5.5 SWMU 36 
 
 The Old Burn Staging Area (Figure 2-7) is a small pit located immediately north 
of the Old Burn Area (SWMU 6).  It was used to store items that were to be burned or 
disposed of at SWMU 6.  Because several dark-stained areas were observed in the pit, 
soil samples were collected throughout SWMU 36.  The approximate area of SWMU 36 
is 5.3 acres. 
 
 Metals were detected in surface soil samples collected from areas of dark staining.  
Lead was detected in one sample at 1,900 µg/g, slightly exceeding the FRG of 1,800 
µg/g. 
 
2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 
 
2.6.1 Current Onsite Land Uses 
 
 The current onsite land use is  industrial for all OU 8 SWMUs. 
 
2.6.2 Current Adjacent/Surrounding Land Use 
 
 The SWMUs in OU 8 are located within the boundary of TEAD and, therefore, 
are surrounded by land that is currently industrial.  The land bordering the southern 
Depot boundary is used for grazing. 
 
2.6.3 Reasonably Anticipated Future Land Uses 
 
 The future land use for all SWMUs is continued  industrial use.  All SWMUs,  
regardless of their  status, have the potential for construction to occur.  Therefore, the 
future construction worker land use scenario applies to all SWMUs. 
 
2.7 SUMMARY  OF  SITE  RISKS 
 
2.7.1 Summary of Human Health Risk Assessment 
 
 The baseline human health risk assessment (RA) estimates what risks the site 
poses if no action were taken.  It provides the basis for taking action and identifies the 
contaminants and exposure pathways that need to be addressed by the remedial action.  
This section of the ROD summarizes the results of the RA for each SWMU. 
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 In accordance with EPA and State of Utah guidance, the human health RA 
evaluated potential cancer risks and noncancer health effects from exposure to the 
identified contaminants of potential concern (COPCs).  Risks and effects are considered 
for the receptors under various exposure scenarios, including: 
 
 • Current and future Depot worker 
 • Current industrial worker 
 • Future construction worker 
 • Current offsite resident 
 • Future onsite adult resident 
 • Future onsite child resident. 
 
Generally, the risks and effects to the hypothetical future onsite residents are greater than 
other receptors. 
 
2.7.1.1  Definition of Cancer Risks, Noncancer Hazards, and Blood Lead Levels.  The 
American Cancer Society has determined that the expected overall likelihood that an 
adult will develop cancer during a 70-year lifetime is one in three.  The assessment of 
cancer risks for the environmental investigation at TEAD calculates the increased 
likelihood that an individual will develop cancer as a result of long-term site-related 
exposure to carcinogens over a 70-year lifetime. 
 
 EPA develops quantitative estimates of the carcinogenic potency of chemicals, 
which are referred to as “slope factors” (SFs).  These estimates are based on long-term 
toxicological studies using laboratory animals or human epidemiologic data.  Slope 
factors are used in concert with exposure scenarios to determine chemical-specific risk. 
 
 According to EPA, a calculated cancer risk is unacceptable if the increased 
likelihood of getting cancer is greater than one in 10,000.  Furthermore, a cancer risk of 
less than one in 1 million is considered to be acceptable and does not require remedial 
action. Sites with cancer risks between one in 10,000 and one in 1 million may require 
further consideration to determine whether remedial action is appropriate. 
 
 The assessment of noncancer adverse health effects calculates the likelihood of 
risks other than cancer as a result of long-term exposure to contaminants.  This is 
reported as a hazard index (HI) or “hazard.”  A calculated HI of less than 1.0 indicates 
that health effects expected from site-related contaminants are acceptable according to 
EPA standards.  The chemical-specific measure of noncancer toxicity is the reference 
dose (RfD).  RfDs are usually determined by EPA based on data from animal laboratory 
studies or from human studies in the workplace.  The effects upon which RfDs are based 
may include, for example, individual weight gain or loss, organ weight changes, or 
changes in blood chemistry. 
 
 Blood lead levels are evaluated as a separate health effect and are treated the same 
as hazards.  This evaluation uses an EPA model for lead uptake from the environment 
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(including soil) into the human body.  The U.S. Centers for Disease Control and 
Prevention (CDC) has established a target limit for lead concentration in children of 10 
micrograms per deciliter (µg/dL) of blood in less than 5 percent of the model population.  
When extrapolated to adults, this limit is 11.1 µg/dL.  EPA recommends that this model 
be used when lead levels in soil equal or exceed 400 micrograms per gram of soil (µg/g). 
 
2.7.1.2  Exposure Scenarios.  Potential cancer risks and noncancer hazards are calculated 
for the current and future Depot worker, current industrial worker, future construction 
worker, current offsite resident, future adult resident, and future child resident.  These 
receptors may be exposed to COPCs by a variety of pathways or exposure scenarios.  
Exposure scenarios can be real or hypothetical, current or future. 
 
 An evaluation of the hypothetical residential exposure scenario is required for all 
sites (UAC R315-101).  This scenario calculates the risks and hazards for an adult and a 
child living at the identified site full-time.  It is assumed that the residents are exposed to 
surface soil through several pathways, including: 
 
 • Getting dirt on the skin and absorbing contaminants into the body through the 

skin (dermal absorption). 
 
 • Eating soil directly (children) or inadvertently ingesting soil because hands 

are unclean (children or adults; ingestion). 
 
 • Breathing in dust (inhalation). 
 
 • Eating fruits or vegetables grown in contaminated soil (produce ingestion). 
 
 • Eating beef from cattle that have grazed on grasses growing in the 

contaminated soil (beef ingestion). 
 
 Using EPA exposure pathway guidelines, site-specific contaminant 
concentrations, and measures of contaminant toxicity, it is possible to calculate the 
increased likelihood of developing cancer (from carcinogenic contaminants) or being 
exposed to hazards (from noncarcinogenic contaminants). 
 
 Risks and hazards are also calculated for an onsite Depot worker under the 
industrial land use exposure scenario.  This calculation assumes that exposure may occur 
through ingestion, inhalation, or dermal absorption of surface soil during normal work 
hours.  The worker is not assumed to eat food produced at the site.  Also, for purposes of 
calculating risk, the worker is at the site fewer hours per day, fewer days per year, and 
fewer years than the resident.  These assumptions are based on EPA guidelines and on 
TEAD work force data. 
 
 A construction worker at any SWMU may encounter subsurface contaminated 
soil during utility installation, utility maintenance, or construction.  This worker may be 
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exposed via ingestion, dermal absorption, or inhalation; however, he or she is not 
exposed to contaminants in food potentially produced at the site.  The construction 
worker exposure is generally more intense (i.e., inhalation and ingestion rates of soil are 
higher than for the other exposure scenarios), but of a much shorter duration – which 
results in comparatively lower relative risks, when the same contaminant concentration is 
used. 
 
2.7.1.3  Regulatory Requirements.  UAC R315-101, “Cleanup Action and Risk-Based 
Closure Standards” – also referred to as the “Risk Rule” – is used to help determine what 
type of environmental action may be required. 
 
 The Risk Rule, in combination with the FFA, requires that the human health RA 
consider the residential exposure scenario for each SWMU even if residential use shall 
not occur.  It also specifies the applicable exposure pathways for this scenario.  Although 
residential use is hypothetical, it is evaluated as the scenario most protective of human 
health.  The Risk Rule considers calculated risk for this scenario to be unacceptable if the 
increased likelihood of getting cancer is greater than one in 1 million above the expected 
rate, if the HI is greater than 1.0, or if the modeled blood lead level for children is greater 
than the CDC limit of 10 µg/dL. 
 
 If there are no unacceptable risks or hazards under the residential scenario and all 
other applicable regulatory requirements are met, the site can be closed with no further 
action.  However, remedial alternatives must be evaluated if the residential scenario 
presents unacceptable risks or hazards.  Because all SWMUs have a residential risk 
greater than the State of Utah goal of 1×10-6 institutional controls, at a minimum, must be 
evaluated. 
 
 The degree of remediation required is determined by considering the actual, 
reasonably anticipated future land use (i.e., continued  industrial use at all OU 8 
SWMUs).  The Risk Rule considers the calculated risk for reasonably anticipated future 
land use scenarios to be unacceptable if the increased likelihood of getting cancer is 
greater than one in 10,000, if the HI is greater than 1.0, or if the estimated blood lead 
level for children is greater than the CDC limit of 10 µg/dL. 
 
 For those sites with unacceptable risks, hazards, or blood lead levels for the 
reasonably anticipated future land use scenario, active remedial action (e.g., excavation 
or treatment) is evaluated.  However, if the calculated risks or health effects are 
acceptable and all other regulatory requirements are met, institutional controls (e.g., land  
use/deed restrictions, and fencing), at a minimum, are evaluated.  According to the Risk 
Rule, the results of the ecological RA, potential effects on groundwater, and the extent 
and concentrations of contaminants are also considered in selecting the most appropriate 
remedial alternative. 
 
 A site that is determined to present an unacceptable risk or hazard for the 
reasonably anticipated future land use scenario is remediated to standards developed for 
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that scenario.  These standards are less stringent for  industrial, or construction use than 
for residential use.  Thus, in these three circumstances, contaminants may remain onsite 
at concentrations that, though lowered, may still present risks to hypothetical future 
residential receptors.  Therefore, institutional controls preventing residential land use are 
required.  These residual risks are not addressed until the land use changes (e.g., if one of 
the SWMUs slated for continuing  industrial use is transferred under BRAC).  If this 
occurs, the risks and remedial measures must be reevaluated. 
 
2.7.1.4  Results.  As discussed above, the human health RA considered the hypothetical 
residential exposure scenario for the SWMUs in OU 8, even though the Army plans to 
use the sites in the non-BRAC parcel for continued military purposes.  Under the 
hypothetical future residential land use scenario, cancer risks greater than one in 1 
million, an HI greater than 1.0, or blood levels for children above 10 µg/dL were 
identified at each SWMU.  These potential unacceptable risks require the evaluation of 
remedial measures under UAC R315-101.  
 
 At a minimum, institutional controls are required at all SWMUs, because of the 
residential risk.  However, additional factors – including regulatory requirements and 
future risks – may call for remedial measures beyond management only. 
 
 To determine the extent of remedial alternatives required, the human health RA 
subsequently evaluated the reasonably anticipated future land use exposure scenarios, 
which  includes  industrial land use at all SWMUs in OU 8. 
 
 Under the reasonably anticipated future land use scenarios, no cancer risks greater 
than one in 10,000 were identified at any of the SWMUs.  However, an HI above 1.0 was 
identified at the Old Burn Area (SWMU 6) for the construction worker exposure 
scenario. 
 
 Under the reasonably anticipated future land use scenarios, lead only exceeds the 
11.1-µg/dL target blood lead level for construction workers at a SWMU 6 hot spot. 
 
2.7.2 Summary of Ecological Risk Assessment 
 
 The Final Site-Wide Ecological Risk Assessment (SWERA; Rust E&I, 1997b) 
evaluated the  potential effects of COPCs on plants and animals, with a focus on the areas 
and receptors most at risk.  The following steps are included in the ecological RA 
process: 
 
 • Site characterization – which includes surveying site soil, plant life, and 

animal life. 
 
 • Identification of ecological COPCs and their concentrations and toxicity. 
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 • Selection of ecological receptors – the species of plants and animals observed 
or potentially present at the SWMUs. 

 
 • Calculation of ecological effects based on available habitat, COPCs, and 

ecological receptors. 
 Potential adverse effects to ecological receptors were identified at the Small Arms 
Firing Range (SWMU 8).  Based on these results, remedial measures are required to 
protect plants and animals at SWMU 8. 
 
2.8 SUMMARY  OF  SWMU-SPECIFIC  HUMAN  HEALTH  AND 
 ECOLOGICAL  RISK ASSESSMENTS 
 
2.8.1 SWMU  6 
 
 The human health RA identified no elevated cancer risks or hazards for the Depot 
worker exposed to soil at SWMU 6.  The table below summarizes RA results for the  
reasonably anticipated land use scenarios.  Health effects are within the acceptable range 
for the Depot worker.  As stated earlier, elevated cancer risks and HIs greater than 1.0 are 
identified for the hypothetical future onsite resident and the hypothetical future 
construction worker. 
 
Summary of Potential Human Health Effects, Old Burn Area (SWMU 6) 

Receptor by Area 
Total 
Cancer Risk 

Hazard 
Index 

Blood Lead 
Level (µg/dL) Recommendations 

Hot Spot at Test Pit 3 

Future construction worker Not 
evaluated 

0.1 Not evaluated 

Northeast Revetment Area 

Current/future onsite laborer 2×10-6 0.02 2.42 

Future onsite adult resident 4×10-5 4 Not evaluated 

Future onsite child resident 3×10-5 4 Not evaluated 

Future construction worker 2×10-5 2 3.86 

Future construction worker (a) Not 
evaluated 

Not 
evaluated 

110 

Remainder of SWMU 

Current/future onsite laborer 2×10-6 0.01 Not evaluated 

Future onsite adult resident 3×10-5 0.2 Not evaluated 

Future onsite child resident 3×10-5 0.2 Not evaluated 

 
SWMU 6 as a Whole 
Current/future onsite laborer 2×10-6 0.01 2.42 

Current offsite adult resident 2×10-7 Not 
evaluated 

Not evaluated 

Current offsite child resident 3×10-7 Not 
evaluated 

4.5 

Because the estimated 
human health risks and 
noncancer HIs for the 
current/future land use 
scenarios are less than the 
State of Utah risk goals of 
1×10-4 and 1.0, respectively, 
only institutional controls 
are evaluated. 
The maximum estimated 
blood lead level for any 
receptor is less than the 
CDC target of 10 µg/dL for 
children and 11.1 µg/dL for 
adult workers. 
However, the HI for the 
future construction worker at 
the northeast revetment area 
exceeds 1.0, and the 
calculated blood lead level 
exceeds the CDC target of 
11.1 µg/dL.  For these 
reasons, remedial action 
should be considered for this 
area of SWMU 6. 
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Summary of Potential Human Health Effects, Old Burn Area (SWMU 6) 

Receptor by Area 
Total 
Cancer Risk 

Hazard 
Index 

Blood Lead 
Level (µg/dL) Recommendations 

Future onsite adult resident 3×10-3 80 Not evaluated  

Future onsite child resident Not 
evaluated 

Not 
evaluated 

6.4  

 
SOURCE:  Rust E&I, 1997a. 
(a) At the request of EPA Region 8, a subsurface lead hot spot within the northeast revetment area was investigated 

separately.  The hot spot involved only three data points. 
The sitewide ecological RA identified no significant adverse effects on plants or animals. 
 
 The identified blood lead level for the hypothetical future cons truction worker 
(hot spot only) is above the CDC target of 11.1 µg/dL, and requires an evaluation of 
active remediation.  In addition, because risks and hazards are identified for the 
hypothetical onsite resident, the Risk Rule requires that  institutional controls be 
evaluated for SWMU 6. 
 
2.8.2 SWMU  8 
 
 The human health RA identified no elevated cancer risks or hazards for the Depot 
worker exposed to soil at SWMU 8.  The table below summarizes RA results for the 
reasonably anticipated land use scenarios.  As stated earlier, slightly elevated cancer risks 
were identified for the hypothetical future onsite resident and the HI is greater than 1.0 at 
SWMU 8.  The predicted blood lead levels for the hypothetical future onsite child 
receptor exceed the CDC target of 10 µg/dL for children. 
 

Summary of Potential Human Health Effects, Small Arms Firing Range (SWMU 8) 

Receptor by Area 

Total 
Cancer 
Risk 

Hazard 
Index 

Blood Lead 
Level 
(µg/dL) Recommendations 

Bullet Stops 
Current/future onsite 
laborer  

1×10-6 0.06 4.68 

Future onsite adult resident 3×10-5 3 Not evaluated 
Future onsite child resident 2×10-5 3 21.5 
Drainage Area 
Current/future onsite 
laborer  

6×10-8 0.02 Not evaluated 

Future onsite adult resident 1×10-7 0.05 Not evaluated 
Future onsite child resident 2×10-7 0.1 Not evaluated 

Because the estimated human 
health risks and noncancer HIs 
for the current/reasonably 
anticipated future land use 
scenarios are less than the State 
of Utah risk goals of 1×10-4 and 
1.0, respectively,  institutional 
controls are evaluated. 
All of the predicted blood lead 
concentrations are less then the 
CDC target of 10 µg/dL for 
children and 11.1 µg/dL for 
adult workers. 

Firing Line 
Future construction 
worker 

7×10-6 0.007 3.17 

Beef From Grazing Allotment 2  
Current offsite adult 
resident  

2×10-8 0.0005 Not evaluated 
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Summary of Potential Human Health Effects, Small Arms Firing Range (SWMU 8) 

Receptor by Area 

Total 
Cancer 
Risk 

Hazard 
Index 

Blood Lead 
Level 
(µg/dL) Recommendations 

Current offsite child 
resident  

2×10-8 0.0008 Not evaluated 

SWMU 8 as a Whole 
Current/future onsite 
laborer  

1×10-6 0.05 2.43 

Current offsite adult 
resident  

5×10-8 0.01 Not evaluated 

Current offsite child 
resident  

7×10-8 0.03 3.70 

 

 
SOURCE:  Rust E&I, 1997a. 

 
 The sitewide ecological RA identified potential adverse effects on plants and 
animals.  Lead, the primary ecological risk driver, presents a risk to passerine birds, 
raptors, deer mice, and soil fauna.  Naturally occurring levels of chromium and iron also 
contribute to the ecological risk. 
 
 Although the identified risks and hazards for the Depot worker do not exceed 
those allowed by EPA and the State of Utah, lead levels and potential adverse ecological 
effects require an evaluation of active remediation.  In addition, because risks and 
hazards are identified for the potential onsite resident, the Risk Rule requires that  
institutional controls be evaluated. 
 
2.8.3 SWMU  13 
 
 The human health RA identified no elevated cancer risks or hazards for the Depot 
worker exposed to soil at SWMU 13.  The table below summarizes RA results for the 
reasonably anticipated land use scenarios.  Health effects are within the acceptable range 
of cancer risk and below the HI of 1.0.  As stated earlier, elevated risks are identified for 
the hypothetical future resident at SWMU 13 due to the potential ingestion of produce 
grown onsite in the area where chloromethane is present.   
 

Summary of Potential Human Health Effects, Tire Disposal Area (SWMU 13) 
 
 
Receptor by Area 

Total 
Cancer 
Risk 

 
Hazard 
Index 

Blood Lead 
Level 
(µg/dL) 

 
 
Recommendations 

Hot Spot at TDP-94-13 
Current/future onsite 
laborer 

8×10-12 2×10-7 Not evaluated 

Future onsite adult 
resident 

2×10-6 0.09 Not evaluated 

Future onsite child 
resident 

2×10-6 0.2 Not evaluated 

Future construction 
worker 

NA (a) 1×10-6 Not evaluated 

Because the estimated human 
health risks and noncancer HIs 
for the current/future land use 
scenarios are less than the State 
of Utah risk goals of 1×10-4 and 
1.0, respectively, only  
institutional controls are 
evaluated.   
Blood lead levels are not 
evaluated because lead 
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Summary of Potential Human Health Effects, Tire Disposal Area (SWMU 13) 
 
 
Receptor by Area 

Total 
Cancer 
Risk 

 
Hazard 
Index 

Blood Lead 
Level 
(µg/dL) 

 
 
Recommendations 

Groundwater Only at TDP-94-13 Hot Spot (b) 
Future onsite adult 
resident 

2×10-5 0.8 Not evaluated 

SWMU 13 as a Whole 
Current/future onsite 
laborer 

6×10-12 2×10-7 Not evaluated 

concentrations are well below 
the EPA-recommended 
screening level of 400 µg/g. 

 
SOURCE:  Rust E&I, 1997a. 
(a) Not applicable because no carcinogens were COPCs. 
(b) Risk results for groundwater are based on MULTIMED modeling using very conservative assumptions.  
Because of low contaminant concentrations, limited extent and depth of contamination, low infiltration, and 
subsurface retardation, no adverse impacts to groundwater are expected at SWMU 13. 

 
 The sitewide ecological RA identified no significant adverse effects on plants or 
animals as a result of site contaminants. 
 
 The identified risks and hazards to the Depot worker at SWMU 13 are below 
those specified in the Risk Rule as requiring an evaluation of active remediation.  
However, because elevated risks are identified for the hypothetical future onsite resident, 
the Risk Rule requires that  institutional controls be evaluated. 
 
2.8.4 SWMU  22 
 
 Following the USACE-Sacramento removal action, the human health RA was 
recalculated.  The table below summarizes RA results for the reasonably anticipated land 
use scenarios.  No elevated cancer risks or hazards are identified for the Depot worker.  
Health effects are within the acceptable range of cancer risk and below the HI of 1.0.  
Slightly elevated cancer risks and hazards are identified for the hypothetical future 
resident at SWMU 22 due to the potential ingestion of produce grown onsite in the area 
of the detected low levels of TNT. 
 
Summary of Potential Human Health Effects, Building 1303 Washout Pond (SWMU 22) 
 
Receptor by 
Area 

Total 
Cancer 
Risk 

 
Hazard 
Index 

Blood Lead 
Level 
(µg/dL) 

 
 
Recommendations 

Current/future 
onsite laborer 

2×10-8 0.003 Not evaluated 

Future onsite 
adult resident 

6×10-5 9 Not evaluated 

Future onsite 
child resident 

4×10-5 10 Not evaluated 

Future onsite 
construction 
worker 

3×10-6 0.04 Not evaluated 

Because the estimated human health 
risks and noncancer HIs for the 
current/future land use scenario are less 
than the State of Utah risk goals of 
1×10-4 and 1.0, respectively, only  
institutional controls are required. 
Blood lead levels are not evaluated 
because lead concentrations are well 
below the EPA-recommended 
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Summary of Potential Human Health Effects, Building 1303 Washout Pond (SWMU 22) 
 
Receptor by 
Area 

Total 
Cancer 
Risk 

 
Hazard 
Index 

Blood Lead 
Level 
(µg/dL) 

 
 
Recommendations 

Future onsite 
adult resident 
exposed to 
groundwater (a) 

4×10-4 3 Not evaluated screening level of 400 µg/g. 

 
SOURCE:  Rust E&I, 1997a. 
(a) Risk results for groundwater are based on MULTIMED modeling performed prior to the 
voluntary interim action conducted at SWMU 22.  Because the interim action significantly reduced 
onsite contaminant concentrations, the risk to groundwater at this site is considered to be reduced to 
acceptable levels. 

 
 
 The sitewide ecological RA identified no significant adverse effects on plants or 
animals as a result of site contaminants. 
 
 The identified risks and hazards to the Depot worker at SWMU 22 are below 
those specified in the Risk Rule as requiring an evaluation of active remediation.  
However, because elevated risks and hazards are identified for the hypothetical future 
onsite resident, the Risk Rule requires that  institutional controls be evaluated. 
 
2.8.5 SWMU 36 
 
 Cancer risks are not evaluated at SWMU 36 because no cancer-causing 
compounds were identified as COPCs.  The table below summarizes RA results for the 
reasonably anticipated land use scenarios.  The human health RA identified no elevated 
risks or hazards for the Depot worker exposed to contaminated soil.  Health effects are 
below the HI of 1.0.  For the hypothetical future onsite resident HIs are greater than 1.0.  
Risks and hazards were not evaluated for the future construction worker because no 
COPCs were identified for subsurface soil. 
 

Summary of Potential Human Health Effects, Old Burn Staging Area (SWMU  36) 
 
 
Receptor by Area 

 
Total 
Cancer Risk 

 
Hazard 
Index 

Blood 
Lead Level 
(µg/dL) 

 
 
Recommendations 

Gravel Pit Hot Spot 

Current/future 
onsite laborer 

NA (a) 0.02 2.39 

Future onsite adult 
resident 

NA 5 Not 
evaluated 

Future onsite child 
resident 

NA 5 Not 
evaluated 

SWMU 36 as a Whole 
Current/future 
onsite laborer 

NA 0.005 2.25 

Because the estimated 
noncancer HIs for the 
current/future land use 
scenarios are less than the State 
of Utah goal of 1.0, only  
institutional controls  are 
evaluated.   
Cancer risk levels are not 
estimated because the COPCs 
associated with this SWMU are 
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Summary of Potential Human Health Effects, Old Burn Staging Area (SWMU  36) 
 
 
Receptor by Area 

 
Total 
Cancer Risk 

 
Hazard 
Index 

Blood 
Lead Level 
(µg/dL) 

 
 
Recommendations 

Current offsite 
child resident 

Not 
evaluated 

Not 
evaluated 

4.5 not classified as carcinogens.  
The maximum estimated blood 
lead levels for any receptor are 
less than the CDC target blood 
lead level of 10 µg/dL for 
children or 11.1 µg/dL for adult 
workers. 

 
SOURCE:  Rust E&I, 1997a. 
(a) Not applicable; no carcinogens were identified as COPCs. 

 
 
 The sitewide ecological RA identified no significant adverse effects on plants or 
animals as a result of site contaminants. 
 
 The identified hazards to the Depot worker at SWMU 36 are below those 
specified in the Risk Rule as requiring an evaluation of active remediation.  However, 
because elevated hazards are identified for the hypothetical future onsite resident, the 
Risk Rule requires that  institutional controls be evaluated. 
 
2.9 REMEDIATION  OBJECTIVES 
 
 Remedial action objectives (RAOs) consist of medium- and chemical-specific 
goals for protecting human health and the environment.  They are used to focus the 
development of remedial alternatives on technologies that may achieve appropriate target 
levels, thereby limiting the number of alternatives analyzed.  In addition, EPA guidance 
(Office of Solid Waste and Emergency Response (OSWER) Directive No. 9355.7-04) 
and U.S. Army policy (Radkiewicz, 1995) direct that RAOs should reflect the anticipated 
future land use to focus on developing practicable and cost-effective remedial alternatives 
and to streamline the environmental cleanup process. 
 
 RAOs can be specific and numerical (i.e., quantitative) or general and descriptive 
(i.e., qualitative).  For the OU 8 SWMUs, RAOs are used to focus the development of 
remedial alternatives on technologies that are likely to achieve the desired target levels.  
The primary qualitative RAO is to protect human health and the environment.  
Quantitative RAOs are FRGs i.e., target cleanup goals for contaminants; they vary for 
each land use scenario because of different receptors and exposure pathways.   
 
Quantitative RAOs are achieved by: 
 
 • Reducing exposure (e.g., installing a soil cover or preventing access) 
 • Reducing contaminant levels (e.g., active remediation; USEPA, 1988). 
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FRGs are used for comparison with site data to evaluate whether remedial actions are 
necessary, what samples/areas within a site may require remedial actions, and whether 
remedial alternatives are appropriate to protect human health and the environment. 
 
 FRGs for the OU 8 SWMUs are based on land use and potential receptor 
assumptions, exposure pathways, results of the human health RA, health effects criteria, 
and background sample results.  They were developed in accordance with UAC R315-
101, EPA guidance (USEPA, 1991), and the human health RA performed as part of the 
RI Addendum (Rust E&I, 1997a).   
 
 A Site-wide Ecological Risk Assessment (SWERA) was performed as part of the 
site investigation (Rust E&I, 1997b).  Each SWMU was characterized as posing low, 
moderate, or unacceptable ecological risk.  For those SWMUs characterized as posing a 
potentially unacceptable ecological risk, the SWERA recommended consideration of 
ecological risk reduction as part of remedial actions based on human health concerns. 
 
 The first step in evaluating remedial actions is to develop RAOs by comparing 
COPCs to FRGs to identify COCs for further consideration.  This comparison primarily 
involves a quantitative screening of the maximum concentrations of COPCs detected at 
the SWMU and their respective FRG values.  However, other issues – such as the 
magnitude by which a FRG is exceeded, the number of sample results that exceed the 
FRG, and associated uncertainties – are considered, as appropriate, during COC 
identification. 
 
 Three receptor populations – Depot workers, industrial workers, and construction 
workers – are used to evaluate potential future exposure to contaminated soil under the 
continued military, potential industrial, and potential construction land use scenarios at 
the OU 8 SWMUs.  The exposure pathways evaluated for developing RAOs are 
inadvertent ingestion, dermal absorption of contaminants following direct contact, and 
inhalation of contaminants in dust.  If sites that are currently considered non-BRAC are 
transferred under BRAC, the respective RAO scenarios may require revision. 
 
 For soil, quantitative RAOs (i. e., FRGs) – which are acceptable residual 
contaminant concentrations – are determined using human health RA methodology to 
evaluate intake by assumed exposure pathways, chemical-specific toxicity data in the 
form of health effects criteria, and assumed target risk level and hazard quotient (HQ). 
 
 Assumed values for risk (1×10-6) and HQ (1.0) and chemical-specific toxicity data 
(SFs and RfDs) are used to solve for the concentration term, or the pathway-specific 
RAO for each chemical. 
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2.10 IDENTIFICATION  OF  FINAL  REMEDIATION  GOALS  AND 
 CONTAMINANTS  OF  CONCERN 
 
 The COPCs that exceed FRGs are site-related chemicals that are determined to be 
responsible for elevated risks under the reasonably anticipated future land use scenario.  
They are referred to as COCs. 
 
 The FRG for a chemical that may cause cancer is the concentration that results in 
a potential calculated risk of one in 1 million – which is much stricter than the Risk 
Rule’s acceptable value of one in 10,000.  Therefore, in some cases, COCs are identified 
even though the calculated risk is less than one in 10,000.  The FRG for a noncancer-
causing chemical is the concentration that results in an HQ of 1.0.  This is equivalent to 
the Risk Rule’s standard. 
 
 COCs are evaluated in conjunction with results of the human health RA to 
determine what level of remedial actions must be evaluated.  The exposure point 
concentration (EPC) for each COC is compared to its FRG.  If the EPC is less than the 
FRG, the maximum concentration of that chemical does not pose a human health risk.  
The EPC is an estimate of the concentration that a receptor is expected to encounter over 
long-term exposure at a site.  Because of the uncertainty associated with estimating the 
true average concentration at a site, the 95 percent upper confidence limit (UCL) of the 
arithmetic mean or the maximum detected concentration is used to represent the EPC 
(USEPA, 1992).  The EPC is not based on formal distribution testing of data, as the 
guidance suggests, because of the paucity of detections for surface soil and limited data 
for subsurface soil. 
 
 Under the reasonably anticipated future land use, no COCs were identified at 
SWMUs 13 and 22 (i.e., levels of contaminants onsite are below FRGs for that land use).  
However, COCs were identified in soil at three SWMUs, as noted below: 
 
 • Lead and 2,4-DNT at the Old Burn Area (SWMU 6; OU 8). 
 • Lead at the Small Arms Firing Range (SWMU 8; OU 8) 
 • Lead at the Old Burn Staging Area (SWMU 36; OU 8).  
 
2.10.1 SWMU  6 
 
 Tables below compare the maximum contaminant concentrations identified in the 
RI Addendum (Rust E&I 1997a) for surface and subsurface soil, respectively, to the 
corresponding FRGs.  Because the reasonably anticipated future land use is  industrial, 
Depot worker FRGs are used for surface soil.  Construction worker FRGs are used for 
subsurface soil. Using the maximum detected concentration of each contaminant is 
conservative and helps identify potential contaminant hot spots. 
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Identification of COCs in Surface Soil 
Old Burn Area (SWMU  6) 

 
 
 
COPCs 

Maximum 
Concentration 

(µg/g) 

Depot 
Worker 

FRGs (µg/g) 

 
Surface Soil 

COC? 
Arsenic 34 32 (a) Yes 
Lead 12,000 1,800 Yes 
2,4-DNT 34 4.7 Yes 
 
(a) FRG is background concentration. 

 
 

Identification of COCs in Subsurface Soil 
Old Burn Area (SWMU  6) 

 
 
 
COPCs 

Maximum 
Concentration 

(µg/g) 

Construction 
Worker FRGs 

(µg/g) 

 
Subsurface 
Soil COC? 

Arsenic 95.2 32 Yes 
Lead 17,000 1,800 Yes 

 
 
 Based on this evaluation, arsenic, 2,4-DNT, and lead are considered to be COCs 
in surface soil.  Arsenic and lead are COCs in subsurface soil.  Figure 2-8 shows the COC 
locations and approximate areas of contamination.  The arsenic and lead COC 
exceedances are in the northeast revetment area, and the 2,4-DNT exceedances are in the 
gully.  Further evaluation of these contaminants – including consideration of the COC 
concentrations and distribution, and human health RA results – indicates the following: 
 
 • The elevated concentration of arsenic detected in surface soil at SWMU 6 is 

likely related to the variable background distribution of arsenic in soil at 
TEAD. 

 
 • The elevated concentration of 2,4-DNT detected in surface soil does not drive 

unacceptable risks under the industrial worker land use scenario. 
 • The elevated concentrations of lead detected in surface and subsurface soil, 

and the elevated concentrations of arsenic in subsurface soil, are associated 
within the northeast revetment area (3.3 acres). 
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 The COCs identified at the site are evaluated in conjunction with results of the 
human health RA to determine whether remedial actions need to be evaluated based on 
criteria specified in State and Federal regulations.  As stated in the RI Addendum (Rust 
E&I, 1997a), the human health RA uses the EPC to calculate human health cancer risks 
and HIs.  To further assess the need for remedial action for identified COCs, the EPCs 
calculated in the RI are compared to FRGs for surface and subsurface soil: 
 

Old Burn Area (SWMU 6) 
COC EPC (µg/g) FRG (µg/g) Area/Receptor 
Surface Soil 
Arsenic 15.8 32 Northeast revetment/Depot Worker 
Lead 4,475 1,800 Northeast revetment/Depot Worker 
2,4-DNT 7.74 4.7 Gully/Depot Worker 
Subsurface Soil 
Arsenic 22.3 32 Northeast revetment/Construction Worker 
Lead 1,548 1,800 Northeast revetment/Construction Worker 

 
 
The EPCs for arsenic in both surface and subsurface soil at SWMU 6 are below the FRG 
for arsenic.  Therefore, arsenic does not present an unacceptable risk and does not require 
remediation.  The EPCs for lead and 2,4-DNT in surface soil exceed their FRGs by 
factors of approximately 2.5 and 1.6, respectively.  Therefore, remedial alternatives are 
evaluated for lead in the entire northeast revetment area and for 2,4-DNT only in the 
gully. 
 
2.10.2 SWMU  8 
 
 The table below compares the maximum contaminant concentrations in surface 
soil at SWMU 8, as identified in the RI Addendum (Rust E&I, 1997a), to the 
corresponding FRGs.  Because the reasonably anticipated future land use is  industrial, 
Depot worker FRGs are used for surface soil. Using the maximum concentration of each 
detected contaminant is conservative and helps identify potential contaminant hot spots. 
 

Identification of COCs in Surface Soil 
Small Arms Firing Range (SWMU 8) 

 
 
 
COPCs (a) 

Maximum 
Concentration 
(µg/g) 

Depot Worker 
FRGs (b) 
(µg/g) 

 
Surface Soil 
COC? (c) 

Lead 33,000 1,800 Yes 

 
 Based on FRG screening, lead is considered to be a COC in surface soil.  Lead 
was detected in several samples at concentrations exceeding the FRG of 1,800 µg/g, with 
a maximum concentration of 33,000 µg/g.  Figure 2-9 shows the locations of elevated 



Sarah Gettier
2-29



 

ROD 
OU 8-TEAD 

2-30 

lead concentrations and the approximate areas of contamination, which appear to be 
confined to the bullet stops.  Lead shot is anticipated to penetrate to 12 inches and greater 
when estimating affected volume. 
 
 The COC identified at the site is evaluated in conjunction with results of the 
human health RA to determine whether remedial actions need to be evaluated based on 
compliance with State and Federal regulations.  As stated in the RI Addendum (Rust 
E&I, 1997a), the human health RA uses the EPC to calculate human health risks and HIs 
as well as blood lead concentrations.  To further assess the need for remedial action for 
lead in soil at SWMU 8, its EPC at the bullet stop area (33,000 µg/g) is compared to the 
FRG of 1,800 µg/g.  The EPC, which, in this case, is equal to the maximum 
concentration, is approximately 18 times the FRG.  The lead EPCs for other areas of the 
SWMU are well below the FRG. 
 
 The human health RA did not predict blood lead levels above the CDC target of 
10 µg/dL for an onsite worker at the bullet stops area.  This apparent inconsistency is due 
to the use of two different blood lead level models in the human health RA and in the 
FRG calculations.  The FRG model integrates all of the RAs performed for the different 
SWMU groups at TEAD and incorporates updated, more realistic assumptions.  
Therefore, remedial alternatives are evaluated based on comparisons of lead 
concentrations to FRGs. 
 
2.10.3 SWMU  36 
 
 The table below compares the maximum contaminant concentrations in surface 
soil at SWMU 36, as identified in the RI Addendum (Rust E&I, 1997a), to the 
corresponding FRGs.  Lead – the only COC – was detected in only one sample, at a 
concentration (1,900 µg/g) slightly exceeding the FRG (1,800 µg/g).  No COCs were 
identified in subsurface soil. 
 

Identification of COCs in Surface Soil 
Old Burn Staging Area (SWMU 36) 

 
 
 
COPCs 

Maximum 
Concentration 
(µg/g) 

Depot 
Worker 
FRGs (µg/g) 

 
Surface Soil 
COC? 

Lead 1,900 1,800 Yes 

 
 
 The COC identified at the site is evaluated in conjunction with results of the 
human health RA to determine whether remedial actions need to be evaluated based on 
criteria specified in State and Federal regulations.  As stated in the RI Addendum (Rust 
E&I, 1997a), the human health RA uses the EPC to calculate human health cancer risks 
and noncancer hazards.  To further assess the need for remedial action for lead in soil at 
SWMU 36, the EPC calculated in the RI is compared to the FRG.  The EPC for lead in 
surface soil at the gravel pit hot spot area is 1,900 µg/g, which is just greater than the 
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FRG of 1,800 µg/g.  The EPCs for lead at all other portions of SWMU 36, are well below 
this FRG.  The EPC for lead in surface soil for the site as a whole is 344 µg/g.  The FRG 
for lead (1,800 µg/g) corresponds to a 95th percentile blood lead level of 10 µg/dL for a 
Depot worker.  The EPC of 1,900 µg/g in the gravel pit hot spot area results in a blood 
lead level just greater than to the CDC target level of 10 µg/dL applicable to a Depot 
worker. 
 
 The human health RA predicted blood lead levels well below the CDC target 
level for a Depot worker at the gravel pit hot spot area.  The apparent inconsistency 
between the results of the human health RA and the above blood lead level assessment, 
which is based on the EPC versus FRG comparison for lead, is due to the use of two 
different blood lead level models in the RI and the FRG calculations.  The FRG model 
integrates all of the RAs performed for different groups of SWMUs at TEAD, and 
incorporates updated and more realistic assumptions. 
 
 In summary, the risks and HIs presented in the RI Addendum (Rust E&I, 1997a) 
are below State and EPA goals for the current and reasonably anticipated future land use 
scenarios.  In addition, lead was detected at a concentration only slightly above the 
corresponding FRG in only one sample.  Therefore, though one COC is present in an 
isolated surface soil sample at SWMU 36, because of its acceptable risk levels and 
isolation, no remedial action is recommended.  However,  institutional controls are 
evaluated, in accordance with UAC R315-101. 
 
2.11 ALTERNATIVES  EVALUATION 
 
 The FS identifies remedial action alternatives that meet the RAOs and are 
protective of human health and the environment.  These alternatives may consist of active 
remediation technologies, institutional controls, or a combination of the two. 
 
 The following EPA-defined criteria are used to perform a detailed analysis of the 
alternatives developed for each SWMU: 
 
 • Overall protection of human health and the environment 
 
  – Evaluates whether a remedial action alternative provides adequate 

protection and describes how risks are eliminated, reduced, or controlled 
through treatment, engineering controls, or institutional controls. 

 
 • Compliance with applicable or relevant and appropriate requirements 

(ARARs) 
 
  – Evaluates whether an alternative meets Federal and State ARARs. 
 
 • Long-term effectiveness and permanence 
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  – Considers the magnitude of risk posed by the site after implementation 
of the alternative (residual risk) and the ability of the alternative to 
reliably protect human health and the environment once cleanup goals 
(RAOs) are met. 

 
 • Reduction of toxicity, mobility, or volume through treatment 
 
  – Evaluates the anticipated performance of a treatment technology in terms 

of reducing the toxicity, mobility, or volume of contamination. 
 
 • Short-term effectiveness 
 
  – Evaluates the speed with which the alternative achieves protection 

(RAOs), as well as potential adverse effects on human health and the 
environment during construction or implementation. 

 
 • Implementability 
 
  – Assesses the ease with which an alternative may be implemented, 

including technical and administrative feasibility (e.g., technical aspects 
of implementation and regulatory approval), and availability of required 
materials and services. 

 
 • Cost 
 
  – Calculates capital, operation and maintenance (O&M), and net present 

worth costs for each alternative. 
 
 • State acceptance 
 
  – Indicates whether – based on review of the RI/FS, Proposed Plan, and 

public comments – the State accepts the recommended alternative. 
 
 • Community acceptance 
 
  – Indicates the extent to which – based on review of the RI/FS and 

Proposed Plan – the public accepts the recommended alternative.  
Comments from the public are included in the Responsiveness Summary 
(Section 3). 

 
Each evaluation criterion is ranked high, moderate, or low for each remedial alternative 
considered.  The alternative with the highest overall ranking is recommended for the 
SWMU. 
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2.11.1 Remedy Components 
 
 For each SWMU, the alternative that best protects human health and the 
environment, has proven reliable at other sites, and meets regulations is recommended to 
the public and UDEQ.  The recommended alternatives for the SWMUs within OU 8 are 
listed below: 
 
 • Institutional controls – SWMU 13, 22, and 36 
 
  – Land use  restrictions to prevent residential use and off-site   
   transportation of soils.   
  – 5-year site reviews to monitor changes in SWMU conditions and remedy 
   effectiveness. 
 
 • Excavation and solidification/stabilization – SWMUs 6 and 8 
 
  – Removal of lead-contaminated soil and treatment onsite through 

solidification/ stabilization. 
 
  – Placing treated soil in the excavation and covering with clean soil.  
 
  – Removal of 2,4-DNT-contaminated soil (SWMU 6) and off-post 

treatment and disposal. 
 
  – Land use  controls to prevent future residential use and off-site 

transportation of soils from the SWMU.  
 
  – 5-year site reviews to monitor changes in SWMU conditions. 
 
2.11.2 SWMU Summaries – Comparative Analysis of Alternatives 
 
 Sections 2.11.2.1 through 2.11.2.5 summarize the comparative analysis of 
alternatives for each of the SWMUs.  The relative performance of the alternatives is 
compared with respect to the nine evaluation criteria to effectively assess the advantages 
and disadvantages of each.  Table 2-1 summarizes the recommended alternatives for the 
SWMUs in OU 8.  The recommended alternative is presented in bold type. 
 
2.11.2.1  SWMU  6.  Based on results of the human health and ecological RAs, no action 
(Alternative 1), institutional controls (Alternative 2), soil cover (Alternative 3), 
excavation and off-post treatment/disposal (Alternative 4), excavation, soil washing, and 
off-post treatment/disposal (Alternative 5), and excavation and solidification/stabilization 
(Alternative 6) are identified as remedial alternatives for SWMU 6.  To be conservative, 
UXO clearance is included for all intrusive actions; although no UXO were found, UXO 
personnel were onsite during RI sampling activities for safety purposes. 
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 • Overall protection of human health and the environment 
 
  – No action (Alternative 1) does not achieve overall protection of human 

health and the environment because it does not prevent potential future 
residential use of SWMU 6 or intrusive soil activities. 

 
  – Institutional controls (Alternative 2) provide moderate compliance with 

overall protection of human health and the environment.  Institutional 
controls will only partially be protective of human health and the 
environment because land use controls prevent residential use of SWMU 
6 and intrusive soil activities, however, they do not fully protect depot or 
construction workers from exposure. 

 
  – A soil cover (Alternative 3) reduces the risk to workers by preventing 

contact with contaminated soil at the site and by applying land use  
controls to prevent future residential use and intrusive soil activities. 

 
  – Excavation and off-post treatment/disposal (Alternative 4) reduce the 

risks to hypothetical future residents or construction workers by 
removing contaminated soil and by applying land use  controls to 
prevent future residential use and intrusive soil activities. 

 
  – Excavation, soil washing, and off-post treatment/disposal (Alternative 5) 

reduce the risks to hypothetical future residents or construction workers 
by removing and washing the soil contaminated with lead at levels above 
FRGs, removing the soil contaminated with 2,4-DNT at levels above 
FRGs, and applying land use  controls to prevent future residential use 
and intrusive soil activities. 

 
  – Excavation and solidification/stabilization (Alternative 6) reduce the 

risks to hypothetical future residents or construction workers associated 
with lead and 2,4-DNT in soil.  This alternative includes land use  
controls to prevent future residential use and intrusive soil activities. 

 
  – Alternatives 2, 3, 4, 5, and 6 all meet the specified RAOs and provide for 

overall protection of human health. 
 
 • Compliance with ARARs 
 
  – No action (Alternative 1) does not comply with ARARs including the 

Risk Rule because of the risks posed to hypothetical future residents or 
construction workers.  The remaining alternatives comply with ARARs 
at SWMU 6. 



TABLE 2-1 
 

Summary of Comparative Analysis of Remedial Alternatives 
OU 8 

 
SWMU/ 

Remedial Alternative  
Overall Protection of 

Human Health and the 
Environment 

Compliance with 
ARARs 

Long-term Effectiveness 
and Permanence  

Reduction of Toxicity, 
Mobility, or Volume 

Short-term 
Effectiveness 

 
Implementabilit

y 

Present 
Worth 
Cost 

OU 8 
SWMU 6, Old Burn Area 
 
 - No action 

 
 
Does not prevent potential 
future exposure 

 
 
Does not comply 
with UAC R315-101 

 
 
Is  not effective over the 
long term 

 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 

 
 
No negative short -
term health or safety 
problems 

 
 
Easily 
implemented 

 
 
$0 

 - Institutional controls 
 
 
 
 - Soil cover 
 
 
 
 - Excavation and off-post 

treatment/disposal 
 
 
 
 - Excavation and soil 

washing 
 
 
 
 - Excavation and 

solidifi -
cation/stabilization (a) 

No reduction in potential 
lead exposure to 
construction worker 
 
Is protective of human 
health and the environment 
 
 
Is protective of human 
health and the environment 
 
 
 
Is protective of human 
health and the environment 
 
 
 
Is protective of human 
health and the environment 

Does not comply 
with UAC R315-101 
 
 
Complies with all 
ARARs 
 
 
Complies with all 
ARARs 
 
 
 
Complies with all 
ARARs 
 
 
 
Complies with all 
ARARs and R315-13 

No reduction in potential 
lead exposure to 
construction worker 
 
Is effective over the long 
term 
 
 
Is effective over the long 
term 
 
 
 
Is effective over the long 
term 
 
 
 
May be residual risk from 
treated soil 

Does not reduce toxicity, 
mobility, or volume 
through treatment 
 
Reduces mobility with soil 
cover 
 
 
Reduces toxicity, mobility, 
and volume, with 
treatment occurring prior 
to disposal in a secure 
landfill 
 
Reduces volume of COCs 
in soil; pretreatment 
optimization study 
recommended 
 
Reduces mobility of 
contaminants in soil; pre-
treatment optimization 
study recommended 

No negative short -
term health or safety 
problems 
 
Installation in 
accordance with 
OSHA (b) 
 
Excavation and 
trans-portation in 
accord-ance with 
OSHA 
 
 
Excavation, treat -
ment, and 
transporta-tion in 
accordance with 
OSHA 
 
Excavation and 
treat-ment in 
accordance with 
OSHA 

Easily 
implemented 
 
 
 
Easily 
implemented 
 
 
 
Easily 
implemented 
 
 
 
 
Fairly easy to 
implement; 
treatability study 
recommended 
 
Fairly easy to 
implement 

$64,600 
 
 
 
$114,300 
 
 
 
$2,431,200 
 
 
 
 
$2,748,900 
 
 
 
 
$1,106,300 

SWMU 8, Sm all Arms Firing 
Range 
 
 - No action 
 
 
 
 - Institutional controls 

 
 
 
Does not prevent potential 
future exposure 
 
 
No reduction in potential 

 
 
 
Does not comply 
with UAC R315-101 
 
 
May not comply 

 
 
 
Is  not effective over the 
long term 
 
 
No reduction in potential 

 
 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 
 
Does not reduce toxicity, 

 
 
 
No negative short -
term health or safety 
problems 
 
No negative short -

 
 
 
Easily 
implemented 
 
 
 

 
 
 
$0 
 
 
 
$37,400 



TABLE 2-1  (cont’d) 
 

SWMU/ 
Remedial Alternative  

Overall Protection of 
Human Health and the 

Environment 

Compliance with 
ARARs 

Long-term Effectiveness 
and Permanence  

Reduction of Toxicity, 
Mobility, or Volume 

Short-term 
Effectiveness 

 
Implementabilit

y 

Present 
Worth 
Cost 

 
 
 
 - Soil cover 
 
 
 
 
 - Excavation and off-post 

treatment/disposal 
 
 
 
 - Excavation and soil 

washing 

lead exposure to 
construction worker or the 
environment 
 
Is protective of human 
health and the environment 
 
 
 
Is protective of human 
health and the environment 
 
 
 
Is protective of human 
health and the environment 

with all ARARs 
 
 
Complies with all 
ARARs 
 
 
 
Complies with all 
ARARs 
 
 
 
Complies with all 
ARARs 

lead exposure to 
construction worker 
 
Is effective over the long 
term 
 
 
 
Is effective over the long 
term 
 
 
 
Is effective over the long 
term 

mobility, or volume 
through treatment 
 
Reduces mobility with soil 
cover 
 
 
 
Reduces toxicity, mobility, 
and volume, with 
treatment occurring prior 
to disposal in a secure 
landfill 
 
Reduces volume of COCs 
in soil; pretreatment 
optimization study 
recommended 

term health or safety 
problems 
 
Installation in 
accordance with 
OSHA 
 
 
Excavation and 
trans-portation in 
accord-ance with 
OSHA 
 
 
Excavation, 
treatment, and 
transportation in 
accordance with 
OSHA 

Easily 
implemented 
 
 
 
Easily 
implemented 
 
 
 
 
Easily 
implemented 
 
 
 
 
Fairly easy to 
implement, 
treatability study 
recommended 

 
 
 
$65,300 
 
 
 
 
$2,004,300 
 
 
 
 
$2,094,400 

 - Excavation and 
solidifi -
cation/stabilization (a) 

Is protective of human 
health and the environment 

Complies with all 
ARARs 

Is effective over the long 
term 

Reduces mobility of 
contaminants in soil; pre-
treatment optimization 
study recommended 

Excavation and 
treat -ment in 
accordance with 
OSHA 

Fairly easy to 
implement 

$833,400 

SWMU 13, Tire Disposal 
Area 
 
 - No action 
 
 
 
 - Institutional controls 
(a) 

 
 
Is protective of human 
health and the environment 
 
 
Is protective of human 
health and the environment 

 
 
Does not comply 
with UAC R315-101 
 
 
Complies with all 
ARARs 

 
 
Is effective over the long 
term 
 
 
Restrictions on future use 
are effective and 
permanent 

 
 
None 
 
 
 
Eliminates residential 
exposure 

 
 
No negative short -
term health or safety 
problems 
 
No negative short -
term health or safety 
problems 

 
 
Easily 
implemented 
 
 
 
Easily 
implemented 

 
 
$0 
 
 
 
$37,400 



TABLE 2-1  (cont’d) 
 

SWMU/ 
Remedial Alternative  

Overall Protection of 
Human Health and the 

Environment 

Compliance with 
ARARs 

Long-term Effectiveness 
and Permanence  

Reduction of Toxicity, 
Mobility, or Volume 

Short-term 
Effectiveness 

 
Implementabilit

y 

Present 
Worth 
Cost 

SWMU 22, Building 1303 
Washout Pond 
 
 - No action 
 
 
 
 - Institutional controls 
(a) 

 
 
 
Is protective of human 
health and the environment 
 
 
Is protective of human 
health and the environment 

 
 
 
Does not comply 
with UAC R315-101 
 
 
Complies with all 
ARARs 

 
 
 
Is effective over the long 
term 
 
 
Restrictions on future use 
are effective and 
permanent 

 
 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 

 
 
 
No negative short -
term health or safety 
problems 
 
No negative short -
term health or safety 
problems 

 
 
 
Easily 
implemented 
 
 
 
Easily 
implemented 

 
 
 
$0 
 
 
 
$37,400 

SWMU 36, Old Burn Staging 
Area 
 
 - No action 
 
 
 
 - Institutional controls 
(a) 

 
 
 
Is protective of human 
health and the environment 
 
 
Is protective of human 
health and the environment 

 
 
 
Does not comply 
with UAC R315-101 
 
 
Complies with all 
ARARs 

 
 
 
Is not effective over the 
long term 
 
 
Restrictions on future use 
are effective and 
permanent 

 
 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 
 
Does not reduce toxicity, 
mobility, or volume 
through treatment 

 
 
 
No negative short -
term health or safety 
problems 
 
No negative short -
term health or safety 
problems 

 
 
 
Easily 
implemented 
 
 
 
Easily 
implemented 

 
 
 
$0 
 
 
 
$37,400 

 
(a) Recommended alternative. 
(b) Occupational Safety and Health Administration. 
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 • Long-term effectiveness and permanence 
 

– No action (Alternative 1) offers no measures to reduce the risks 
associated with potential future residential exposure to soil at SWMU 6.  

 
  – Institutional controls (Alternative 2) in the form of land use  controls 

provide for long-term and permanent prevention of future residential use.  
However, under Alternatives 1 and 2, the residual risk from soil with 
lead or 2,4-DNT contamination at levels above FRGs remains onsite. 

 
  – Alternative 3 provides moderate long-term effectiveness in reducing 

risks associated with lead and 2,4-DNT, and preventing future residential 
use.  The effectiveness of this alternative is dependent on TEAD’s ability 
to enforce restrictions limiting onsite construction activities in the 
revetment area and to maintain the integrity of the soil cover. 

 
  – Alternatives 4, 5, and 6 are effective over the long term.  The residual 

risk remaining onsite results from soil containing lead or 2,4-DNT at 
concentrations at or below FRGs.  Land use  controls prevent the 
completion of exposure pathways and further reduce risk.  In addition, 
5-year site reviews monitor changes in SWMU conditions 

 
 • Reduction of toxicity, mobility, or volume through treatment 
 
  – Neither no action nor institutional controls (Alternatives 1 and 2) reduce 

the toxicity, mobility, or volume of contaminants through treatment. 
 
  – A soil cover (Alternative 3) reduces the mobility of contaminants by 

reducing surface water infiltration and limiting the transport of 
contaminants via wind and surface water erosion. 

 
  – Excavation and off-post treatment/disposal (Alternative 4) reduce the 

mobility of contaminants by disposing of the soil in a secure landfill. 
 
  – Excavation, soil washing, and off-post treatment/disposal (Alternative 5) 

reduce the volume of lead and 2,4-DNT in soil by concentrating the lead 
via soil washing, and either treating or disposing of it and the 2,4-DNT-
contaminated soil in a secure landfill. 

 
  – Excavation and solidification/stabilization (Alternative 6) reduce the 

mobility of contaminants in soil by immobilizing them in a solid matrix. 
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 • Short-term effectiveness 
 
  – No action and institutional controls (Alternatives 1 and 2) have no 

adverse effects on the community or onsite workers.  No unacceptable 
cancer risks or hazards were identified for Depot workers at SWMU 6. 

 
  – Limited short-term risks to the onsite worker and the surrounding 

community are anticipated during excavation and transportation of the 
contaminated soil (Alternatives 3, 4, 5, and 6).  These potential effects 
are minimized by control measures (e.g., dust suppression, use of 
personal protective equipment). 

 
 • Implementability 
 
  – No action (Alternative 1) is technically feasible because it includes no 

construction or operation components.  Institutional controls (Alternative 
2) are also technically feasible.  However, because residual risk remains 
onsite, Alternatives 1 and 2 do not comply with the Risk Rule. 

 
  – Alternatives 3, 4, 5, and 6 present no technical or administrative 

difficulties.  A treatability study is required for soil washing and 
solidification/stabilization (Alternatives 5 and 6) to select the optimum 
reagents and processing techniques for the soil and contaminants at 
SWMU 6.  The materials required for implementation of all alternatives 
are readily available. 

 
 • Cost 
 
  – Alternative 1 – No action 
   Present worth cost is $0. 
 
  – Alternative 2 – Institutional controls 
   Present worth cost is $64,600. 
 
  – Alternative 3 – Soil cover 
   Present worth cost is $114,300. 
 
  – Alternative 4 – Excavation and off-post treatment/disposal 
   Present worth cost is $2,431,200. 
 
  – Alternative 5 – Excavation, soil washing, and off-post treatment/disposal 
   Present worth cost is $2,748,900. 
 
  – Alternative 6 – Excavation and solidification/stabilization 
   Present worth cost is $1,106,300. 
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• State acceptance; community acceptance 
 
  – These criteria are evaluated after State and public review of the 

recommended alternatives. 
 
 Based on the relative ranking of alternatives in Table 2-2, Alternative 6 
(excavation and solidification/stabilization) is recommended for SWMU 6.  Alternative 
5 and Alternative 6 are closely ranked, however, the difference in cost makes 
Alternative 6 the most suitable for SWMU 6. 
 
2.11.2.2  SWMU 8.  Based on results of the human health and ecological RAs, no action 
(Alternative 1), institutional controls (Alternative 2), soil cover (Alternative 3), 
excavation and off-post treatment/disposal (Alternative 4), excavation, soil washing, and 
off-post treatment/disposal (Alternative 5), and excavation and solidification/stabilization 
(Alternative 6) are identified as remedial alternatives for SWMU 8.  
 
 • Overall protection of human health and the environment 
 
  – No action (Alternative 1) does not achieve overall protection of human 

health and the environment because it does not prevent potential future 
residential use of SWMU 8 or reduce current ecological risks. 

 
  – Institutional controls (Alternative 2) do not prevent exposure of a 

potential future construction worker to lead contamination or reduce 
current ecological risks. 

 
  – A soil cover (Alternative 3); excavation and off-post treatment/disposal 

(Alternative 4); excavation, soil washing, and off-post treatment/ 
disposal (Alternative 5); and excavation and solidification/stabilization 
(Alternative 6) all provide overall protection of human health and the 
environment by preventing contact with lead-contaminated soil, 
removing contamination from the site, or treating the contaminated soil. 

 
 • Compliance with ARARs 
 
  – Neither no action nor institutional controls (Alternatives 1 and 2) comply 

with ARARs or the Risk Rule because of the risks to hypothetical future 
residents and the environment.  Alternatives 3, 4, 5, and 6 meet the Risk 
Rule and other ARARs at SWMU 8. 

 
 • Long-term effectiveness and permanence 
 
  – No action (Alternative 1) offers no measures to reduce the risk 

associated with potential future residential exposure to soil at SWMU 8.  
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  – Institutional controls (Alternative 2) provide for long-term and 
permanent prevention of future residential use because of land use  
controls.  However, the residual risk from soil with lead remains onsite. 

 
  – Alternative 3 provides moderate long-term effectiveness in reducing 

risks associated with lead and preventing future residential use.  The 
effectiveness of this alternative is dependent on TEAD’s ability to 
maintain the integrity of the soil cover. 

 
  – Alternatives 4, 5, and 6 are effective over the long term.  The residual 

risk remaining onsite results from soil containing lead at concentrations 
at or below the FRGs.  Land use  controls prevent the completion of 
exposure pathways and further reduce risk.  In addition, 5-year site 
reviews monitor changes in SWMU conditions. 

 
 • Reduction of toxicity, mobility, or vo lume through treatment 
 
  – Neither no action nor institutional controls (Alternatives 1 and 2) reduce 

the toxicity, mobility, or volume of contaminants through treatment.   
 
  – A soil cover (Alternative 3) reduces the mobility of contaminants by 

reducing surface water infiltration and limiting the transport of 
contaminants via wind and surface water runoff.   

 
  – Excavation and off-post treatment/disposal (Alternative 4) reduce the 

mobility of contaminants by disposing of the soil in a secure landfill.   
 
  – Excavation, soil washing, and off-post treatment/disposal (Alternative 5) 

reduce the volume of lead in soil by concentrating the lead via soil 
washing and either treating or disposing of it in a secure landfill.   

 
  – Excavation and solidification/stabilization (Alternative 6) reduce the 

mobility of contaminants in soil by immobilizing them in a solid matrix. 
 
 • Short-term effectiveness 
 
  – No action, institutional controls, and a soil cover (Alternatives 1, 2, and 

3) have no adverse effects on the community or onsite workers.  No 
unacceptable risks or hazards were identified for Depot workers at 
SWMU 8.   

 
  – Limited short-term risks to the onsite worker and the surrounding 

community are anticipated during excavation and transportation of the 
contaminated soil (Alternatives 4, 5, and 6).  These potential effects are 
minimized by control measures (e.g., dust suppression, use of personal 
protective equipment). 
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 • Implementability 
 
  – No action and institutional controls (Alternatives 1 and 2) are technically 

feasible because they include no construction or operation components.  
However, because residual risk remains onsite, they do not comply with 
the Risk Rule. 

 
  – Alternatives 3, 4, 5, and 6 achieve remediation goals and are technically 

and administratively feasible.  A treatability study is required for soil 
washing and solidification/stabilization (Alternatives 5 and 6) to select 
the optimum reagents and processing techniques for the lead-
contaminated soil at SWMU 8.  The materials required for 
implementation of all alternatives are readily available. 

 
 • Cost 
 
  – Alternative 1 – No action 
   Present worth cost is $0. 
 
  – Alternative 2 – Institutional controls 
   Present worth cost is $37,400. 
 
  – Alternative 3 – Soil cover 
   Present worth cost is $65,300. 
 
  – Alternative 4 – Excavation and off-post treatment/disposal 
   Present worth cost is $2,004,300. 
 
  – Alternative 5 – Excavation, soil washing, and off-post treatment/disposal 
   Present worth cost is $2,094,400. 
 
  – Alternative 6 – Excavation and solidification/stabilization. 
   Present worth cost is $833,400. 
 
 • State acceptance; community acceptance 
 
  – These criteria are evaluated after State and public review of the 
recommended alternatives. 
 
 Based on the relative ranking of alternatives in Table 2-3, Alternative 6 
(excavation and solidification/stabilization) is recommended for SWMU 8.  Alternative 
5 and Alternative 6 are closely ranked, however, the difference in cost makes 
Alternative 6 the most suitable for SWMU 8. 
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2.11.2.3  SWMU  13.  Based on results of the human health and ecological RAs, no 
action (Alternative 1) and institutional controls (Alternative 2) are identified as remedial 
alternatives for SWMU 13. 
 • Overall protection of human health and the environment 
 
  – Under the reasonably anticipated future land use scenario (i.e.,  

industrial), there are no unacceptable risks or hazards at this SWMU.  
However, because this alternative does not prevent potential future 
residential use of SWMU 13, it provides no additional protection of 
human health and may allow unacceptable exposure to potential 
residents through the consumption of fruits and tubers.  Therefore, the no 
action alternative (Alternative 1) is not considered to be protective of 
human health and the environment. 

 
  – Institutional controls (Alternative 2) provide overall protection of human 

health because land use  controls prevent residential use.   
 
  – Under either alternative, no contaminated soil is removed or treated, and 

site is considered to have a residual risk. 
 
 • Compliance with ARARs 
 
  – No action (Alternative 1) does not comply with ARARs including the 

Risk Rule because of the possible risk posed by residential consumption 
of homegrown produce.  Because the successful cultivation of produce 
onsite is very unlikely, the risk related to this ingestion pathway is 
considered to be overestimated by model results.   

 
  – Institutional controls (Alternative 2) comply with the Risk Rule and 

other ARARs at SWMU 13. 
 
 • Long-term effectiveness and permanence 
 
  – No action (Alternative 1) offers no measures to prevent future residential 

land use at SWMU 13.  Because of the residential risk associated with 
this site through the produce ingestion pathway, Alternative 1 is not 
considered to provide long-term effectiveness and permanence.   

 
  – The land use  controls under institutional controls (Alternative 2) are 

likely to provide long-term and permanent prevention of future 
residential use.  In addition, 5-year site reviews monitor changes in 
SWMU conditions. 
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 • Reduction of toxicity, mobility, or volume through treatment 
 

– Neither no action nor institutional controls (Alternatives 1 and 2) reduce 
the toxicity, mobility, or volume of contaminants through treatment. 

  
 • Short-term effectiveness 

 
  – No action and institutional controls (Alternatives 1 and 2) have no 

adverse effects on the community or onsite workers.  No unacceptable 
cancer risks or hazards were identified for Depot workers at SWMU 13. 

 
 • Implementability 
 
  – The no action alternative (Alternative 1) is technically feasible because it 

has no construction or operation components.  However, because 
residual risk remains onsite, Alternative 1 does not comply with the Risk 
Rule. 

 
  – Institutional controls (Alternative 2) are technically and administratively 

feasible.  Although residual risk remains onsite, land use  controls meet 
administrative requirements of the Risk Rule. 

 
 • Cost 
 
  – Alternative 1 – No action 
   Present worth cost is $0. 
 
  – Alternative 2 – Institutional controls 
   Present worth cost is $37,400. 
 
 • State acceptance; community acceptance 
 
  – These criteria are evaluated after State and public review of the 

recommended alternatives.  
 
 Based on the relative ranking of alternatives in Table 2-4, Alternative 2 
(institutional controls) is recommended for SWMU 13. 
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TABLE 2-4 
 

Relative Ranking of Remedial Alternatives 
Tire Disposal Area (SWMU 13) (a) 

 

Evaluation Criteria 
Alternative 1 

No Action 

Alternative 2 
Institutional 

Controls 

Overall protection of human health and the environment ◓ ● 

Compliance with ARARs ○ ● 

Long-term effectiveness and permanence ● ● 

Reduction of toxicity, mobility, and volume through treatment No treatment No treatment 

Short-term effectiveness ● ● 

Implementability ◓ ● 

Cost $0 $37,400 

 
(a) Rankings of high, moderate, or low indicate how well each alternative meets each evaluation 
criterion when compared. 

High  ● Moderate  ◓ Low  ○ 
 
 
2.11.2.4 SWMU 22.  Based on results of the revised human health and ecological RAs, 
no action (Alternative 1) and institutional controls (Alternative 2) are identified as 
remedial alternatives for SWMU 22:  
 
 •  Overall protection of human health and the environment 
 
  – Under the reasonably anticipated future land use scenario (i.e., 

industrial), there are no unacceptable risks or hazards at this SWMU.  
However, because this alternative does not prevent potential future 
residential use of SWMU 22, it provides no additional protection of 
human health over current conditions and may allow potential residential 
risks from the consumption of produce grown onsite.  Therefore, the no 
action alternative (Alternative 1) is not considered to be protective of 
human health and the environment. 

 
  – Institutional controls (Alternative 2) provide overall protection of human 

health because land use  controls prevent residential use. 
 
  – Under either alternative, no contaminated soil is removed or treated, and 

the site is considered to have a residual risk. 
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  – Under either alternative, no contaminated soil is removed or treated, and 
the site is considered to have a residual risk. 

 
 • Compliance with ARARs 
 
  – No action (Alternative 1) does not comply with ARARs includ ing the 

Risk Rule because of the possible risk posed by residential consumption 
of homegrown produce.  Because the successful cultivation of produce 
onsite is very unlikely, the risk related to this ingestion pathway is 
considered to be overestimated by model results. 

 
  – Institutional controls (Alternative 2) comply with the Risk Rule and 

comply with other ARARs at SWMU 22. 
 
 • Long-term effectiveness and permanence 
 
  – No action (Alternative 1) offers no measures to prevent future residential 

land use at SWMU 22.  Because of the risk associated with this site 
through the produce ingestion pathway, Alternative 1 is not considered 
to provide long-term effectiveness and permanence. 

 
  – The land use  controls under institutional controls (Alternative 2) provide 

long-term and permanent prevention of future residential use.  In 
addition, 5-year site reviews monitor changes in SWMU conditions. 

 
 • Reduction of toxicity, mobility, or volume through treatment 
 
  – Neither no action nor institutional controls (Alternatives 1 and 2) reduce 

the toxicity, mobility, or volume of contaminants through treatment. 
 
 • Short-term effectiveness 
 
  – No action and institutional controls (Alternatives 1 and 2) have no 

adverse effects on the community or onsite workers.  No unacceptable 
cancer risks or hazards were identified for Depot workers at SWMU 22. 

 
 • Implementability 
 
  – The no action alternative (Alternative 1) is technically feasible because it 

has no construction or operation components.  However, because 
residual risk remains onsite, Alternative 1 does not comply with the Risk 
Rule. 
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  – Alternative 1 – No action 
   Present worth cost is $0. 
 
  – Alternative 2 – Institutional controls 
   Present worth cost is $37,400. 
 
 •  State acceptance; community acceptance 
 
  – These criteria are evaluated after State and public review of the 

recommended alternatives. 
 
 Based on the relative ranking of alternatives in Table 2-5, Alternative 2 
(institutional controls) is recommended for SWMU 22. 
 

TABLE 2-5 
 

Relative Ranking of Remedial Alternatives 
Building 1303 Washout Pond (SWMU 22) (a) 

 

Evaluation Criteria 

Alternative 1 
 

No Action 

Alternative 2
Institutional 

Controls 

Overall protection of human health and the environment ◓ ● 

Compliance with ARARs ○ ● 

Long-term effectiveness and permanence ● ● 
Reduction of toxicity, mobility, and volume through 
treatment No treatment No treatment 

Short-term effectiveness ● ● 

Implementability ● ● 

Cost $0 $37,400 

 
(a) Rankings of high, moderate, or low indicate how well each alternative meets each 
evaluation criterion when compared. 

High  ● Moderate  ◓ Low  ○ 
 
 
2.11.2.5  SWMU 36.  Based on results of the human health and ecological RAs, no action 
(Alternative 1) and institutional controls (Alternative 2) are identified as remedial 
alternatives for SWMU 36.  
 
 •  Overall protection of human health and the environment 
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2.11.2.5  SWMU 36.  Based on results of the human health and ecological RAs, no action 
(Alternative 1) and institutional controls (Alternative 2) are identified as remedial 
alternatives for SWMU 36.  
 
 • Overall protection of human health and the environment 
 
  – Under the reasonably anticipated future land use scenario (i.e.,  

industrial), there are no unacceptable cancer risks or hazards at this 
SWMU. However, because this alternative does not prevent potential 
future residential use of SWMU 36, it provides no additional protection 
of human health and the environment over current conditions and allows 
residual risk to remain ons ite.  Therefore, the no action alternative 
(Alternative 1) is not considered to be protective of human health and the 
environment. 

 
  – Institutional controls (Alternative 2) provide overall protection of human 

health because land use  controls prevent residential use. 
 
  – Under either alternative, no contaminated soil is removed or treated, and 

the site is considered to have a residual risk. 
 
 • Compliance with ARARs 
 
  – No action (Alternative 1) does not comply with ARARs including the 

Risk Rule. 
 
  – Institutional controls (Alternative 2) comply with the Risk Rule and 

comply with other ARARs at SWMU 36. 
 
 • Long-term effectiveness and permanence 
 
  – No action (Alternative 1) offers no measures to prevent future residential 

land use at SWMU 36. 
 
  – The land use controls under institutional controls (Alternative 2) provide 

long-term effectiveness and permanent prevention of residential use.  In 
addition, 5-year site reviews monitor changes in SWMU conditions. 

 
– Under either alternative, no contaminated soil is removed or treated, and 

the site is considered to have a residual risk. 
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 • Reduction of toxicity, mobility, or volume through treatment 
 
  – Neither no action nor institutional controls (Alternatives 1 and 2) reduce 

the toxicity, mobility, or volume of contaminants through treatment. 
 
 • Short-term effectiveness 
 
  – No action and institutional controls (Alternatives 1 and 2) have no 

adverse effects on the community or onsite workers.  No unacceptable 
cancer risks or hazards were identified for Depot workers at SWMU 36. 

 
 • Implementability 
 
  – No action (Alternative 1) is technically feasible because it has no 

construction or operation components.  However, because residual risk 
remains onsite, Alternative 1 does not comply with the Risk Rule.  
Institutional controls (Alternative 2) are technically and administratively 
feasible.  Although residual risk remains onsite, land use  controls meet 
administrative requirements of the Risk Rule. 

 
 • Cost 
 
  – Alternative 1 – No action 
   Present worth cost is $0. 
 
  – Alternative 2 – Institutional controls 
   Present worth cost is $37,400. 
 
 • State acceptance; community acceptance 
 
  – These criteria are evaluated after State and public review of the 

recommended alternatives. 
 
Based on the relative ranking of alternatives in Table 2-6, Alternative 2 (institutional 
controls) is recommended for SWMU 36. 
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TABLE 2-6 
 

Relative Ranking of Remedial Alternatives 
Old Burn Staging Area (SWMU 36) 

 

Evaluation Criteria 

Alternative 1 
 

No Action 

Alternative 2 
Institutional 

Controls 

Overall protection of human health and the environment ◓ ● 

Compliance with ARARs ○ ● 

Long-term effectiveness and permanence ○ ● 

Reduction of toxicity, mobility, and volume through treatment No treatment No treatment 

Short-term effectiveness ● ● 

Implementability ◓ ● 

Cost $0 $37,400 

 
(a) Rankings of high, moderate, or low indicate how well each alternative meets each evaluation 

criterion when compared. 

High  ● Moderate  ◓ Low  ○ 
 
 
2.12 SELECTED REMEDY 
 
2.12.1 SWMU 6 – Excavation and Solidification/Stabilization 
 
 Excavation and solidification/stabilization (Alternative 6) is the recommended 
alternative at the Old Burn Area (SWMU 6).  It reduces the construction worker risks 
associated with lead by excavation and solidification/stabilization of the soil 
contaminated at levels above FRGs, places treated soil in the designated CAMU, and 
returns the site to original conditions.  Confirmation samples are collected from the 
excavated area to verify that the contaminated soil has been removed.  The 2,4-DNT-
contaminated soil will be excavated and treated and disposed off site at a Subtitle C 
landfill or TSDF, as appropriate.  UXO clearance is included for excavation activities.  
This alternative also includes institutional controls.  The OU 8 institutional controls 
include land use controls (LUCs) that will be implemented and maintained by the Army. 
 
 Objectives of the OU 8 LUCs are to – 1) Prevent residential use of the SWMU 
and 2) Prevent off-site transportation of soil from the SWMU.  The OU 8 RD Plan for 
Institutional Controls summarizes the land use controls objectives and mechanisms that 
will be used to minimize future violations of land use controls at OU 8.  The land use 
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controls shall be maintained on all land within the boundaries of SWMUs as shown in 
Appendix A of the OU 8 RD Plan. 
 
 The Army shall implement, maintain, monitor, report on and enforce the land use 
controls according to the OU 8 RD Plan.  Land Use Controls shall be maintained until the 
concentrations of hazardous substances in the SWMUs have been reduced to levels that 
allow for unlimited exposure and unrestricted use.  If the Army, EPA, and UDEQ 
conclude that a SWMU is subsequently remediated to unrestricted use, LUCs will be 
removed by revising the OU 8 RD Plan and relevant mechanisms.  
 
 Alternative 6 meets the RAOs and is protective of human health and the 
environment.  It meets all ARARs, particularly those provided in the Risk Rule; and also 
complies with State land disposal restrictions, and CAMU regulations. 
 
 The combination of solidification/stabilization, off site treatment and disposal, a 
soil cover, and land use  controls provides a long-term and permanent reduction in the 
risks associated with SWMU 6.  Although 5-year site reviews monitor the long-term 
effectiveness and permanence of this alternative, some long-term liability is associated 
with the placement of solidified/stabilized soil in the CAMU.  The residual risk results 
from soil with lead or 2,4-DNT at concentrations at or below FRGs.  Land use  controls 
prevent the completion of exposure pathways and further reduce risk. 
 
 The solidification/stabilization of lead-contaminated soil reduces the mobility of 
lead, and is likely to reduce their bioavailability – and, therefore, their toxicity.  However, 
Alternative 6 does not reduce the volume of contaminated soil.  Solidification/ 
stabilization produces a product that is 20 to 30 percent greater in volume. 
 
 Short-term risks to the community, onsite workers, or the environment are 
expected to be moderate.  Onsite workers may be exposed to debris during removal 
actions, and to contaminated soil during excavation and solidification/ stabilization. 
However, Alternative 6 includes appropriate precautionary measures, as necessary (e.g., 
dust suppression, use of personal protective equipment). 
 
 The total volume of lead and 2,4-DNT contamination is likely biased high 
because the contamination could potentially be localized around each of the sample 
locations with a FRG exceedance.  Lead was detected in one surface soil and three 
subsurface soil samples at two locations at levels above the FRG; 2,4-DNT was detected 
in two surface soil samples at two locations at levels above the FRG. 
 
 Figure 2-8 shows the approximate area of contamination.  The horizontal extent 
of potentia l lead soil contamination is estimated by assuming that contamination is 
limited by the berm located along the western edge of the northeast revetment area.  This 
area is approximately 5,940 ft2; assuming a depth of 10 feet provides an estimated total 
volume of 2,200 yd3 of lead-contaminated soil at SWMU 6.  The estimated area of 
potential 2,4-DNT soil contamination is 3,250 ft2 at a depth of 1 foot – for an estimated 
total volume of 120 yd3 of soil.  A 20 percent contingency is added to the excavated 
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volume of soil in Table 2-12 to protect against unforeseen increases in excavation 
volumes. 
 
 Table 2-7 presents the estimated cost for this alternative. 
 
2.12.2  SWMU 8 – Excavation and Solidification/Stabilization 
 
 Excavation and solidification/stabilization (Alternative 6) is the recommended 
alternative at the Small Arms Firing Range (SWMU 8).  It reduces the risks to 
hypothetical future residents and ecological receptors due to soil contaminated with lead 
at levels above FRGs.  This alternative includes excavation and solidification/ 
stabilization of the contaminated soil, placement of treated soil in the designated CAMU, 
and returns the site to original conditions.  Confirmation samples are collected from the 
excavated area to verify that the contaminated soil has been removed.  This alternative 
also includes institutional controls.  See Paragraph 2.12.1 for additional information 
regarding Institutional Controls.   
 
 Alternative 6 meets RAOs, is protective of human health and the environment, 
and will comply with all ARARs. 
 
 The combination of solidification/stabilization, a soil cover, and land use  controls 
provides a long-term and permanent reduction in the risks associated with SWMU 8.  
Although 5-year site reviews monitor the long-term effectiveness and permanence of this 
alternative, some long-term liability is associated with the placement of 
solidified/stabilized soil to the CAMU.  The residual risk results from soil with lead at 
concentrations at or below FRGs.  Land use  controls prevent the completion of exposure 
pathways and further reduce risk.  
 
 The solidification/stabilization of lead-contaminated soil reduces the mobility of 
lead, and is likely to reduce its bioavailability and toxicity.  However, Alternative 6 does 
not reduce the volume of contaminated soil.  Solidification/stabilization produces a 
product that is 20 to 30 percent greater in volume. 
 
 Short-term risks to the community, onsite workers, or the environment are 
expected to be moderate.  Onsite workers may be exposed to contaminated soil during 
excavation and solidification/stabilization.  However, Alternative 6 includes appropriate 
precautionary measures, as necessary (e.g., dust suppression, use of personal protective 
equipment). 
 
 Lead in soil is the COC identified for SWMU 8.  Lead was detected at levels 
above the FRG in numerous samples from the bullet stops area.  The area of lead 
contamination is located on the front and back berms.  Figure 2-13 shows the 
approximate area of contamination.  The front berm is estimated to be 8 feet in height, 
and the entire area is to be excavated.  There is also a small area of contamination in front 
of this berm that is estimated to require excavation to a depth of 1 foot.  At the back 
berm, where lead contamination levels are elevated, the area is to be excavated to a depth 



Table 2-7
SWMU 6 - Alternative 6: Excavation and Solidification/Stabilization Cost Estimate

Activity Quantity Unit Unit Cost Total Cost

Direct Capital Costs
Land Use Controls 1 ea $ 5,000.00 $ 5,000
UXO Clearance and Disposal 1,175 sy $ 10.00 $ 11,800
Ground Preparation/Clearing 1,175 sy $ 0.20 $ 1,300
Soil Excavation (2,4-DNT) 145 cy $ 20.00 $ 2,900
Soil Excavation & Hauling to CAMU 2,640 cy $ 20.00 $ 52,800
Placement of Clean Fill 2,785 cy $ 10.00 $ 27,900
Soil Cover at CAMU 1,000 cy $ 10.00 $ 10,000
Confirmation Sampling 279 sample $ 115.00 $ 32,100
Mobilization/Demobilization 1 ls $ 50,000.00 $ 50,000
Treatment Pad and Stockpile Area 1 ls $ 20,000.00 $ 20,000
Solidification/Stabilization Pre-optimization Study 1 ls $ 10,000.00 $ 10,000
Solidification/Stabilization 3,700 ton $ 75.00 $ 277,500
Soil Profile & Analytical Costs 28 sample $ 1,300.00 $ 36,400
Debris Screening 1 ls $ 60,400.00 $ 60,400
Transport/Disposal (2,4 - DNT) Subtitle C 145 cy $ 244.00 $ 35,400
Transport/Disposal Screen Debris Subtitle D 5 cy $ 55.00 $ 300
Grading 11 msf $ 48.00 $ 1,600
Revegetation/Seeding 1,175 sy $ 0.22 $ 1,300

Subtotal Direct Capital Costs $ 636,700

Indirect Capital Costs
Engineering and Construction Management (20% of direct costs less land use restrictions) $ 126,400
Health and Safety Equipment & Training (5% of direct costs less land use restrictions) $ 31,600
Legal and Administrative (5% of direct costs less land use restrictions) $ 31,600
Project Management (10% of direct costs less land use restrictions) $ 63,200

Subtotal Indirect Capital Costs $ 252,800

Total Capital Costs $ 889,500

Annual O&M Direct Costs

Subtotal Annual O&M Direct Costs

Other O&M Direct Costs
Five-Year Site Review 1 ea $15,000.00 $ 15,000

Subtotal Other O&M Direct Costs $ 15,000

Present Worth O&M Direct Costs (30 yrs @ 7% discount rate) $ 32,400

Total Present Worth O&M Costs (30 yrs @ 7% discount rate) $ 32,400

Subtotal Cost Of Alternative $ 921,900

Contingency  (@ 20%) $ 184,400

Total Cost Of Alternative $ 1,106,300

Key to unit abbreviations

cy cubic yard

ls lump sum

msf thousand square feet
sample per sample
sy square yard
ton per US ton
ea each
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of 3 feet.  The area of potential lead contamination is approximately 7,500 ft2 at varying 
depths due to the slopes of the berms.  The estimated total volume of lead-contaminated 
soil at SWMU 8 is 2,002 yd3.  A 20 percent contingency is added to the excavated 
volume of soil in Table 2-13 to protect against unforeseen increases in excavation 
volumes. 
 
 Table 2-8 presents the estimated cost for this alternative. 
 
2.12.3  SWMU 13 – Institutional Controls 
 
 Institutional controls (Alternative 2) is the recommended alternative at the Tire 
Disposal Area (SWMU 13).  See Paragraph 2.12.1 for additional information regarding 
Institutional Controls.   
 
 Alternative 2 provides long-term effectiveness and permanence.  In addition, it 
has no adverse effects on the community, Depot workers, or the environment. 
 
 Table 2-9 presents the estimated costs for this alternative. 
 
2.12.4  SWMU 22 – Institutional Controls 
 
 Institutional controls (Alternative 2) is the recommended alternative at the 
Building 1303 Washout Pond (SWMU 22).  See Paragraph 2.12.1 for additional 
information regarding Institutional Controls.    
 
 Alternative 2 provides long-term effectiveness and permanence.  In addition, it 
has no adverse effects on the community, Depot workers, or the environment. 
 
 Table 2-10 presents the estimated costs for this alternative. 
 
2.12.5  SWMU 36 – Institutional Controls 
 
 Institutional controls (Alternative 2) is the recommended alternative at the Old 
Burn Staging Area (SWMU 36).  See Paragraph 2.12.1 for additional information 
regarding Institutional Controls.   
 
 Alternative 2 is protective of human health and the environment, and provides for 
long-term effectiveness and permanence by preventing future residential use of the Old 
Burn Staging Area. 
 
 Table 2-11 presents the estimated cost for this alternative. 
 



Table 2-8
SWMU 8 - Alternative 6: Excavation and Solidification/Stabilization Cost Estimate

Activity Quantity Unit Unit Cost Total Cost

Direct Capital Costs
Land Use Controls 1 ea $5,000.00 $ 5,000
Ground Preparation/Clearing 958 sy $ 0.20 $ 1,200
Soil Excavation & Hauling to CAMU 2,403 cy $ 25.00 $ 61,100
Soil Cover at CAMU 1,000 cy $ 10.00 $ 10,000
Confirmation Sampling 241 sample $ 115.00 $ 27,800
Mobilization/Demobilization 1 ls $ 50,000.00 $ 50,000
Treatment Pad and Stockpile Area 1 ls $ 20,000.00 $ 20,000
Solidification/Stabilization Pre-optimization  Study 1 ls $ 10,000.00 $ 10,000
Solidification/Stabilization 3,364 ton $ 75.00 $ 252,400
Soil Profile & Analytical Costs 25 sample $ 1,300.00 $ 32,500
Grading 9 msf $ 48.00 $ 1,500
Revegetation/Seeding 958 sy $ 0.22 $ 1,300

Subtotal Direct Capital Costs $ 472,800

Indirect Capital Costs
Engineering and Construction Management (20% of direct costs) $ 94,600
Health and Safety Equipment & Training (5% of direct costs) $ 23,700
Legal and Administrative (5% of direct costs) $ 23,700
Project Management (10% of direct costs) $ 47,300

Subtotal Indirect Capital Costs $ 189,300

Total Capital Costs $ 662,100

Annual O&M Direct Costs

Subtotal Annual O&M Direct Costs

Other O&M Direct Costs
Five-Year Site Review 1 ea $15,000.00 $ 15,000

Subtotal Other O&M Direct Costs $ 15,000

Present Worth O&M Direct Costs (30 yrs @ 7% discount rate) $ 32,400

Total Present Worth O&M Costs (30 yrs @ 7% discount rate) $ 32,400

Subtotal Cost Of Alternative $ 694,500

Contingency  (@ 20%) $ 138,900

Total Cost Of Alternative $ 833,400

Key to unit abbreviations

cy cubic yard
ea each
ls lump sum
msf thousand square feet
sample per sample
sy square yard
ton per US ton



Table 2-9
SWMU 13 - Alternative 2: Institutional Controls  Cost Estimate

Activity Quantity Unit Unit Cost Total Cost

Direct Capital Costs
Land Use Controls 1 ea $5,000.00 $ 5,000

Subtotal Direct Capital Costs $ 5,000

Indirect Capital Costs
Project Management (10% of direct costs)  -

Subtotal Indirect Capital Costs  -

Total Capital Costs $ 5,000

Annual O&M Direct Costs

Subtotal Annual O&M Direct Costs

Other O&M Direct Costs
Five-Year Site Review 1 ea $15,000.00 $ 15,000

Subtotal Other O&M Direct Costs $ 15,000

Present Worth O&M Direct Costs (30 yrs @ 7% discount rate) $ 32,400

Total Present Worth O&M Costs (30 yrs @ 7% discount rate) $ 32,400

Subtotal Cost Of Alternative $ 37,400

Contingency   (@ 20%)  -

Total Cost Of Alternative $ 37,400

Key to unit abbreviations

ea each



Table 2-10
SWMU 22 - Alternative 2: Institutional Controls  Cost Estimate

Activity Quantity Unit Unit Cost Total Cost

Direct Capital Costs
Land Use Controls 1 ea $5,000.00 $ 5,000

Subtotal Direct Capital Costs $ 5,000

Indirect Capital Costs
Project Management (10% of direct costs)  -

Subtotal Indirect Capital Costs  -

Total Capital Costs $ 5,000

Annual O&M Direct Costs

Subtotal Annual O&M Direct Costs  -

Other O&M Direct Costs
Five-Year Site Review 1 ea $15,000.00 $ 15,000

Subtotal Other O&M Direct Costs $ 15,000

Present Worth O&M Direct Costs  (30 yrs @ 7% discount rate) $ 32,400

Total Present Worth O&M Costs (30 yrs @ 7% discount rate) $ 32,400

Subtotal Cost Of Alternative $ 37,400

Contingency   (@ 20%)  -

Total Cost Of Alternative $ 37,400

Key to unit abbreviations

ea each



Table 2-11
SWMU 36 - Alternative 2: Institutional Controls  Cost Estimate

Activity Quantity Unit Unit Cost Total Cost

Direct Capital Costs
Land Use Controls 1 ea $5,000.00 $ 5,000

Subtotal Direct Capital Costs $ 5,000

Indirect Capital Costs
Project Management (10% of direct costs)  -

Subtotal Indirect Capital Costs  -

Total Capital Costs $ 5,000

Annual O&M Direct Costs

Subtotal Annual O&M Direct Costs

Other O&M Direct Costs
Five-Year Site Review 1 ea $15,000.00 $ 15,000

Subtotal Other O&M Direct Costs $ 15,000

Present Worth O&M Direct Costs  (30 yrs @ 7% discount rate) $ 32,400

Total Present Worth O&M Costs (30 yrs @ 7% discount rate) $ 32,400

Subtotal Cost Of Alternative $ 37,400

Contingency   (@ 20%)  -

Total Cost Of Alternative $ 37,400

Key to unit abbreviations

ea each
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2.13 STATUTORY DETERMINATIONS 
 
 CERCLA Section 121, requires that selected remedies are protective of human 
health and the environment, comply with ARARs, are cost-effective, and use permanent 
solutions and alternative treatment technologies or resource recovery technologies to the 
maximum extent practicable.  In addition, CERCLA includes a preference for remedies 
that employ treatment to permanently and significantly reduce the toxicity, mobility, or 
volume of hazardous wastes.  Table 2-12 highlights how the selected remedies meet these 
statutory requirements. 
 
 Section 121 (c) of CERCLA and the NCP provide the statutory and legal bases for 
conducting 5-year reviews.  Because hazardous substances, pollutants, or contaminants 
remain at the site above levels that allow for unlimited use and unrestricted exposure, a 
review of such remedial action will occur no less often than each 5 years after the 
initiation of such action to ensure that human health and the environment are protected. 
 
2.14 DOCUMENTATION  OF  SIGNIFICANT  CHANGES  FROM  THE 
 PREFERRED  ALTERNATIVE  IN  THE  PROPOSED  PLAN 
 
 The Proposed Plan for OUs 4 and 8 was released for public comment on January 
14, 2000.  The Army reviewed all written and verbal comments submitted during the 
public comment period.  It was determined that there is a significant change to the 
remedy for SWMU 6 and 8, as originally identified in the Proposed Plan.  A comment 
from the Utah Department of Environmental Quality indicated that soil treated by 
solidification/stabilization may not be land-disposed at either SWMU 6 or 8.  Based on 
this comment, the Army, EPA and State of Utah agreed that treated soil should be 
disposed of in a designated CAMU.  Please see Section 3.0 for a summary of the 
comments received.  Also, Appendix A is the transcript of the public meeting held 
February 1, 2000. 
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TABLE 2-12

Statutory Determination

SWMU 6

Preferred Alternative Excavation and solidification/stabilization

Protects Human Health
and the Environment

This alternative provides overall protection of human health and the environment by
preventing contact with lead-contaminated soil, removing contamination from the site,
and treating the contaminated soil.

Complies With ARARs This alternative complies with all ARARs.

Cost Effectiveness This alternative has the best cost/benefit ratio.

Uses Permanent Solutions This alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a practicable manner at the site. Of those
alternatives that are protective of human health and the environment and comply with
ARARs, excavation, solidification/stabilization, and land use restrictions provide the
best balance of trade-offs in terms of the balancing criteria. This alternative reduces the
risks to hypothetical future residents or construction workers associated with the
contaminated soil. It is effective over the long term. Land use restrictions prevent the
completion of exposure pathways and further reduce risk. In addition, 5- year site
reviews monitor changes in SWMU conditions. This alternative also reduces the
mobility of contaminants in soil by immobilizing them and reducing the potential for
direct contact with contaminants. Health and environmental concern over the short-
term are negligible because the implementation time is very short and the materials
required for implementation of this alternative are readily available.

Treatment as Principal
Element

By treating the contaminated soils by solidification/stabilization and off-post treatment
and disposal, this alternative addresses principal threats posed by the site through the
use of treatment technologies. By utilizing treatment as a significant portion of this
alternative, the statutory preference for remedies that employ treatment as a principal
element is satisfied.

ARARs RCRA Land Disposal Regulations Phase IV; Federal Register, May 26, 1998

Standards for Owners and Operators of Hazardous Waste Treatment Storage and
Disposal Facilities; 40 CFR 264

Corrective Action for Solid Waste Management Units 40 CFR 264 (Subpart S)

Staging Piles Rule; 40 CFR 264.554

Alternative LDR treatment standards for contaminated soil; 40 CFR 268.49

Military Munitions Rule: Hazardous Waste Identification and Management; 40 CFR
266 Subpart M

Utah General Requirements for Air Conservation; Rule 307-101

Utah Emissions Standards: Fugitive Emissions and Fugitive Dust; Rule 307-205

Utah Conditions for Issuing Approval Orders; Rule 307-401-6

Utah Corrective Action Cleanup Standards Policy; Rule 311-211

Utah General Requirements – Identification and Listing of Hazardous Waste; Rule 315-
2

Utah Hazardous Waste Generator Requirements; Rule 315-5

Utah Standards for Facility Owners and Operators; Rule 315-8

Utah General Facility Standards: Location Standards for Hazardous Waste Facilities;
Rule 315-8-2.9

Utah General Facility Standards: construction Quality Assurance Program; Rule 315-8-
2.10

Utah Groundwater Protection; Rule 315-8-6

Utah Closure/Post-Closure Standards; Rule 315-8-7
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SWMU 6 (cont’d)

ARARs (cont’d) Utah Use and Management of Containers; Rule 315-8-9

Utah Tanks; Rule 315-8-10

Utah Waste Piles; Rule 315-8-12

Utah Landfills; Rule 315-8-14

Utah Use of Corrective Action Management Units; Rule 315-8-21

Utah Land Disposal Restrictions; Rule 315-13

Utah Cleanup Action and Risk-Based Closure Standards; Rule 315-101

Utah Solid Waste Facility Location Standards, General Facility Requirements; Rule
315-302

Utah Industrial Solid Waste Facility Requirements; Rule 315-304

Utah Facility Standards for Piles Used for Storage and Treatment; Rule 315-314

Utah Standards of Quality for Waters of the State; Rule 317-2, Section 317-2-3,
Antidegradation Policy

Utah Groundwater Protection; Rule 317-6

Utah Pollutant Discharge Elimination System; Rule 317-8, Section 317-8-8
Pretreatment requirements

Endangered Species Act of 1973; 16 U.S. Code 1531, et seq.

Endangered and Threatened Wildlife and Plants; 50 CFR 17

Archaeological and Paleotontological Resources Protection Act (ARPA) of 1979; 36
CFR 29 et seq.

TBCs Biological Assessment; 50 CFR 402.12

EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities; July 14, 1994
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SWMU 8

Preferred Alternative Excavation and solidification/stabilization

Protects Human Health
and the Environment

This alternative provides overall protection of human health and the environment by
preventing contact with lead-contaminated soil, removing contamination from the site,
and treating the contaminated soil.

Complies With ARARs This alternative complies with all ARARs.

Cost Effectiveness This alternative has the best cost/benefit ratio.

Uses Permanent Solutions This alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a practicable manner for the SWMU. Of those
alternatives that are protective of human health and the environment and comply with
ARARs, excavation, solidification/stabilization, and land use restrictions provide the
best balance of trade-offs in terms of the balancing criteria. This alternative reduces the
risks to hypothetical future residents associated with the contaminated soil. It is
effective over the long term. Land use restrictions prevent the completion of exposure
pathways and further reduce risk. In addition, 5- year site reviews monitor changes in
SWMU conditions. This alternative also reduces the mobility of contaminants in soil
by immobilizing them and reducing the potential for direct contact with contaminants.
Health and environmental concern over the short-term are negligible because the
implementation time is very short and the materials required for implementation of this
alternative are readily available.

Treatment as Principal
Element

By treating the contaminated soils by solidification/stabilization and off-post treatment
and disposal, this alternative addresses principal threats posed by the site through the
use of treatment technologies. By utilizing treatment as a significant portion of this
alternative, the statutory preference for remedies that employ treatment as a principal
element is satisfied.

ARARs RCRA Land Disposal Regulations Phase IV, Federal Register, May 26, 1998

Standards for Owners and Operation of Hazardous Waste Treatment Storage and
Disposal Facilities; 40 CFR 264

Corrective Action for Solid Waste Management Units 40 CFR 264 (Subpart S)

Staging Piles Rule; 40 CFR 264.554

Alternative LDR treatment standards for contaminated soil; 40 CFR 268.49

Military Munitions Rule: Hazardous Waste Identification and Management; 40 CFR
266, Subpart M

Utah General Requirements for Air Conservation; Rule 307-101

Utah Emissions Standards: Fugitive Emissions and Fugitive Dust; Rule 307-205

Utah Conditions for Issuing Approval Orders; Rule 307-401-6

Utah Corrective Action Cleanup Standards Policy; Rule 311-211

Utah General Requirements – Identification and Listing of Hazardous Waste; Rule 315-
2

Utah Hazardous Waste Generator Requirements; Rule 315-5

Utah Standards for Facility Owners and Operators; Rule 315-8

Utah General Facility Standards: Location Standards for Hazardous Waste Facilities;
Rule 315-8-2.9

Utah General Facility Standards: Construction Quality Assurance Program; Rule 315-
8-2.10

Utah Groundwater Protection; rule 315-8-6

Utah Closure/Post-Closure Standards; Rule 315-8-7

Utah Use and Management of Containers; rule 315-8-9

Utah Tanks; Rule 315-8-10
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SWMU 8 (cont’d)

ARARs (cont’d) Utah Waste Piles; Rule 315-8-12

Utah Landfills; Rule 315-8-14

Utah Use of Corrective Action Management Units and Temporary Units; Rule 315-8-21

Utah Land Disposal Restrictions; Rule 315-13

Utah Cleanup Action and Risk-Based Closure Standards; Rule 315-101

Utah Solid Waste Facility Location Standards, General Facility Requirements; Rule
315-302

Utah Industrial Solid Waste Facility Requirements; Rule 315-304

Utah Facility Standards for Piles Used for Storage and Treatment; Rule 315-314

Utah Standards of Quality for Waters of the State; Rule 317-2, Section 317-2-3,
Antidegradation Policy

Utah Groundwater Protection; Rule 317-6

Utah Pollutant Discharge Elimination System; Rule 317-8, Section 317-8-8
Pretreatment requirements

Endangered Species Act of 1973; 16 U.S. Code 1531, et seq.

Endangered and Threatened Wildlife and Plants; 50 CFR 17

Archaeological and Paleotontological Resources Protection Act (ARPA) of 1979; 36
CFR 29 et seq.

TBCs Biological Assessment; 50 CFR 402.12

EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities; July 14, 1994
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SWMU 13

Preferred Alternative Institutional controls

Protects Human Health
and the Environment

This alternative provides overall protection of human health and the environment
because land use restrictions prevent residential use.

Complies With ARARs This alternative complies with all ARARs.

Cost Effectiveness This alternative meets all requirements at a minimal cost.

Uses Permanent Solutions This alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a practicable manner for the SWMU. Of those
alternatives that are protective of human health and the environment and comply with
ARARs, institutional controls in the form of land use restrictions provide the best
balance of trade-offs in terms of the balancing criteria. This alternative provides overall
protection of human health and the environment because land use restrictions prevent
residential use. This alternative provides long-term and permanent prevention of future
residential use. In addition, 5- year site reviews monitor changes in SWMU conditions.
This alternative has no adverse effects on the community or onsite workers. No
unacceptable cancer risks or hazards were identified for Depot workers at SWMU 13.

Treatment as Principal
Element

This remedy utilizes permanent solutions to the maximum extent practicable for the
SWMU. However, because treatment of the principal threat of the SWMU was not
found to be practicable, this remedy does not satisfy the statutory preference for
treatment as a principal element of the remedy. The fact that there are no unacceptable
cancer risks or hazards identified for Depot workers at SWMU 13 precludes a remedy
in which contaminants could be excavated and treated effectively.

Utah Corrective Action Cleanup Standards Policy, Rule 311-211

Utah Cleanup Action and Risk Based Closure Standards; Rule 315-101

Utah Groundwater Protection; Rule 317-6

Endangered Species Act of 1973; 16 U.S. Code 1531, et seq.

ARARs

Endangered and Threatened Wildlife and Plants; 50 CFR 17

TBCs Biological Assessment; 50 CFR 402.12

EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities; July 14, 1994
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SWMU 22

Preferred Alternative Institutional controls

Protects Human Health
and the Environment

This alternative provides overall protection of human health and the environment
because land use restrictions prevent residential use.

Complies With ARARs This alternative complies with all ARARs.

Cost Effectiveness This alternative meets all requirements at a minimal cost.

Uses Permanent Solutions This alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a practicable manner for the SWMU. Of those
alternatives that are protective of human health and the environment and comply with
ARARs, institutional controls in the form of land use restrictions provide the best
balance of trade-offs in terms of the balancing criteria. This alternative provides overall
protection of human health and the environment because land use restrictions prevent
residential use. This alternative provides long-term and permanent prevention of future
residential use. In addition, 5- year site reviews monitor changes in SWMU conditions.
This alternative has no adverse effects on the community or onsite workers. No
unacceptable cancer risks or hazards were identified for Depot workers at SWMU 22.

Treatment as Principal
Element

This remedy utilizes permanent solutions to the maximum extent practicable for the
SWMU. However, because treatment of the principal threat of the SWMU was not
found to be practicable, this remedy does not satisfy the statutory preference for
treatment as a principal element of the remedy. The fact that there are no unacceptable
cancer risks or hazards identified for Depot workers at SWMU 22 precludes a remedy
in which contaminants could be excavated and treated effectively.

Utah Corrective Action Cleanup Standards Policy, Rule 311-211

Utah Cleanup Action and Risk Based Closure Standards; Rule 315-101

Utah Groundwater Protection; Rule 317-6

Endangered Species Act of 1973; 16 U.S. Code 1531, et seq.

ARARs

Endangered and Threatened Wildlife and Plants; 50 CFR 17

TBCs Biological Assessment; 50 CFR 402.12

EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities; July 14, 1994
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SWMU 36

Preferred Alternative Institutional controls

Protects Human Health
and the Environment

This alternative provides overall protection of human health and the environment
because land use restrictions prevent residential use.

Complies With ARARs This alternative complies with all ARARs.

Cost Effectiveness This alternative meets all requirements at a minimal cost.

Uses Permanent Solutions This alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a practicable manner for the SWMU. Of those
alternatives that are protective of human health and the environment and comply with
ARARs, institutional controls in the form of land use restrictions provide the best
balance of trade-offs in terms of the balancing criteria. This alternative provides overall
protection of human health and the environment because land use restrictions prevent
residential use. This alternative provides long-term and permanent prevention of future
residential use. In addition, 5- year site reviews monitor changes in SWMU conditions.
This alternative has no adverse effects on the community or onsite workers. No
unacceptable cancer risks or hazards were identified for Depot workers at SWMU 36.

Treatment as Principal
Element

This remedy utilizes permanent solutions to the maximum extent practicable for the
SWMU. However, because treatment of the principal threat of the SWMU was not
found to be practicable, this remedy does not satisfy the statutory preference for
treatment as a principal element of the remedy. The fact that there are no unacceptable
cancer risks or hazards identified for Depot workers at SWMU 36 precludes a remedy
in which contaminants could be excavated and treated effectively.

Utah Corrective Action Cleanup Standards Policy, Rule 311-211

Utah Cleanup Action and Risk Based Closure Standards; Reg., Rule 315-101

Utah Groundwater Protection; Rule 317-6

Endangered Species Act of 1973; 16 U.S. code 1531, et seq.

ARARs

Endangered and Threatened Wildlife and Plants; 50 CFR 17

TBCs Biological Assessment; 50 CFR 402.12

EPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities; July 14, 1994
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3.0 RESPONSIVENESS SUMMARY 
 
 
 The Remedial Investigation was released to the public on February 1997.  The 
Feasibility Study was released to the public on December 20, 1999.  The Proposed Plan 
was released to the public January 14, 2000.  These documents are available in the 
Administrative Record and in information repositories maintained in the Public Affairs 
Office at TEAD, the Tooele Public Library, the Grantsville Public Library, and the 
Marriott Library at the University of Utah.  The notice of availability of these documents 
was published in the Deseret News and in the Transcript Bulletin on January 11 and 18, 
2000.  A public comment period on the Proposed Plan was held from January 14, 2000, 
through February 14, 2000.  In addition, a public meeting was held on February 1, 2000, 
at the Tooele County courthouse.  At this meeting, representatives from TEAD, EPA, and 
UDEQ discussed with the public the preferred alternatives for the two operable units 
containing eight SWMUs under consideration. 
 
 Only one written comment was received during the public comment period and 
that was from the Utah Department of Environmental Quality (UDEQ).  This 
Responsiveness Summary addresses comments received during the public meeting and 
the public comment period.  The comments are summarized and responses provided as 
applicable.  Please see Appendix A for the complete transcript of the public meeting. 
 
Public Comment 1 
 
 Should we be concerned about leaching that might have occurred during the lag 
time between finding contamination at TEAD and the clean up process?  Do we have a 
bigger area than when first investigated? 
 
Response to Public Comment 1 
 
 The contaminants found to be of concern at TEAD are metals and pesticides.  
Both of these constituents are not very mobile in water or soil, so leaching is not of 
concern.  We should not expect there to be a larger area of contamination than when first 
investigated. 
 
Public Comment 2 
 
 Specifically looking at SWMU 35, how can there be two areas of pesticide 
contamination if the pesticides are not moving with water? 
 
Response to Public Comment 2 
 
 Large amounts of pesticides were being spread in this residential area and the 
pesticide contamination is found in the high organic materials in the ditch.  However, 
contamination was never found any further downstream.  Excavation and off-post 
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treatment and disposal is the recommended alternative for SWMU 35, and it includes 
confirmatory sampling to make sure that contaminants have not spread. 
 
UDEQ Comment 1 
 
 The ROD needs to clarify how compliance with ARARs will be achieved for 
remedies involving excavation and solidification/stabilization. 
 
 If a Corrective Action Management Unit (CAMU) is established at sites where 
excavation and solidification/stabilization will occur, then excavation, treatment and 
redeposition of waste material can be accomplished inside the CAMU without violating 
land disposal restrictions.  This would also provide more flexibility in designing a closure 
remedy, since land disposal does not occur and the standards for closure/post closure and 
landfill closure would be relevant and appropriate, allowing the implementation of a 
hybrid landfill closure.  A permeable cover to address the direct contact threat can be 
installed as part of such a closure if the residual contamination poses no threat to ground 
water.  (For a description of hybrid landfill closures, please see the EPA guidance 
document entitled RCRA ARARs:  Focus on Closure Requirements, Directive 9234.2-
04FS, October 1989.) 
 
 Table 2-17 lists the CAMU rule (UAC R315-8-21) as an ARAR for SWMUs 6 
and 8, but if Tooele Army Depot plans to use the CAMU concept to address on-site soil 
remediation, the text of the ROD has to define the CAMU and explain how it will be 
used. 
 
Response UDEQ Comment 1 
 
 The Final ROD text is revised to clarify how compliance with ARARs will be 
achieved for the solidification/stabilization remedies.  The ROD text will be revised to 
state that the lead contaminated soil at SWMUs 6 and 8 will be excavated, treated by 
solidification/stabilization, and then placed in a Corrective Action Management Unit 
(CAMU) but not returned to the excavation area at each SWMU after treatment.  
Treatment standards listed in 40 CFR 268.49(c) for land disposal, requirements for 
closure/post closure (UAC R315-8-7) and landfill closure (UAC R315-8-14) are, 
therefore, relevant and appropriate rather than applicable, because CAMUs are not 
considered land disposal units.  The LDR treatment standards are not applicable to wastes 
disposed of in CAMUs. 
 
 The Final ROD is also revised to indicate that the proposed CAMU is designated 
as part of the Sanitary Landfill/Pesticide Disposal Area (SWMU 12/15).  An area in the 
south-central portion of the approximately 120-acre landfill is proposed as the CAMU 
location.  (Currently, the proposed corrective action at SWMU 12/15 is an 
evapotranspiration cover, groundwater monitoring, and land use  controls.  This 
corrective action is equivalent, if not more stringent than a hybrid landfill closure as 
recommended by the reviewer for the CAMU.)  It is extremely unlikely that the treated 
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soil in the CAMU will pose a threat to groundwater; however, lead may be added to the 
groundwater monitoring parameters established at SWMU 12/15, as deemed necessary. 
 
 Table 2-17 of the final ROD is revised and the CAMU rule (UAC R315-8-21) 
will be listed as applicable rather than relevant and appropriate.  Also, text is added to the 
ROD to define a CAMU and explain how it will be used for disposal. 
 
 The changes made to the ROD as a result of this comment will not be made to the 
Final Feasibility Study or the Proposed Plan for OUs 4 and 8.  The Army, EPA, and 
UDEQ have approved these documents. 
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APPENDIX A 

Transcript of Tooele Army Depot 

Public Meeting 
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ERRATA 
 
 
 Certain errors were made in the transcription of the public meeting.  The 
following are corrections for those errors: 
 

Page  For  Read 
14, line 7  site  alternative 
15, line 8  burns  berms 
17, line 5  free agent  reagent 
23, line 6  leeching  leaching 
25, line 21  incredimentally  incrementally 
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